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AVIATION CALENDAR 

•- 16-19-l-tth Annual Mcttin| and As- 
tronautieal Exposition, ,\incrican RocVtt 
i-l’ark Hotel. W'ashiiig 

1, n. C- 

16-20-20tli Animnl Convention, 
itional .'Nviation Trades .\ssii.. Hotel 
Diitlconc. Kcn\- Orle'ans. Li. 

17-I'all Meeting, Socict) of Aircraft 
3terials and I’roecss Engineers' Eastern 
iion, Sheraton Carlton Hotel, Wash- 


tel. Plhbdclphia. Pa. Topic: Problems of 
Machining Space Age Metals. 

Nov. 17.18-National Tnrbinc-Powcrcd Air 
Transportation Meeting. Institute of the 
.\eroiiantical Sciences, Tainnont Hotel. 
San l•■rancisco, Calif. 

Nov- 17-19— s-lth Meeting, .Aviation His- 
Irihntors and Mannfaetnrcrs .Assn.. Diplo- 
mat Hotel and Conntrv Club, IIollv- 
wood. na. 

Nov. 17-19-I9;9 Northeast Electronics 
Research and Engineering Mi 
stitiite of Radio Engineers, Boston 
numwealth Armors. Boston. Mass. 

Nov. 18-Ninth Annual Meeting. Nr 


Ness Otic 

Nov. 18-20-Ninth Aninuil -Aircraft Hs- 
dranlics Conference, Park Shelton Hotel. 
Detroit, Mich, 

Nov. 19-20-Sesenth Annual Aircraft and 
Missile Division Conference, American 
Societv for Qualitv Control, Sheraton- 
Dallas' Hotel. Dallas. Tex. 

Nov. 23.2-f-Svmposiinn on Solid Pacts 
about Solid State. Instrument Societv of 
America, Ben l-'ranklin Hotel. Philadel- 
phia. Pa. 

Nov. 30.Dcc. 4-Fourth Annual Naval Air 
Weapons Meet. Operation "Top Gun." 
Marine Corps .Auxiliary .Air Station, 


Search and Doppler radars 
for the B-58 Hustler’s 
navigational and bombing 
systems are produced by 
Raytheon. 

AAYTHEON COMPANY.'WALTHAM, MASS. 



(CojifimictI on page 6) 
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Five r easo ns why Cherry 
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superior fastening 
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Now with a redesigned ficNUre support system, the 4-380A sets a nesv sland.ird 
of performance for low-pressure potentiometer pressure transducers. The 4-380A 
is unequalled for resistance to shock and vibration. Most pressure ranges are 
capable of continuous exposure to 25 g vibrations up to 2 KC for periods up to 
several hours with negligible change in calibration. 

Pressure ranges arc available from *1 psi to 100 
psi. Absolute, gage, and differential models are 
offered. Operating over the temperature range from 
— 65°F to +200' F, most pressure ranges exhibit 
temperature effect of less than one percent. The 
unique construction of the 4-380A keeps the meas- 
ured fluid external to the mechanical and electrical 
system. In absolute models, the internal mechanisms 
are enclosed within the evacuated chamber. For 
detailed specifications, cal! your nearest CEC sales 
and service office, or write for Bulletin CEC 
1604-X19, 

Transducer Division CEC 



(CoiifhiiictF /mill page 5) 

Nov, 30-Dec. 4— First mdii.strj' and govcni- 
nuiil-wide training enurse in Value F.ngi- 
neeiiiig & .XiiaKsis, Industrial Education 
Institute, Boston, Mass. 

Nov. 30-Dec. 4-.\nmial Meeting, .\inerican 
Socictv of MccIiPiiical Engineers, Clial- 
fonte and lladdon Hall Hotels. .Mlantic 
City. N. ), 

Dec. 1-3— Epstein Joint Computer Confer- 
ence. Statler Hilton Hotel, Boston, .Mass, 
bponsois: Institute of Radio Engineers; 
American Institute of EIcctiical Engi- 
neers; Association fot Computing Ma- 
ehinetj-. 

Dee. 6-9— ;2iid Animal Meeting, .American 
Institute of Chemical Engineers. Slicra- 
ton-Palace. San E'rancisco, Calif. 

Dec. 7-8— Classified ssmposium on “The 
Plasma Sheath. Its Effect on Communica- 
tion and Detection," Boston, Mass. Spon- 
sor; Electronics Rcseatcli Directorate, Air 
Ibree Cambridge Research Center. 

Dec- 7-11— National Conference on the .Ap- 
plication of Electrical Insulation, Sheia- 
ton-Park Hotel, Washington, D. C. 
Sponsois: .American Institute of Electrical 
F.nginccrs; National Electrical Mamifae- 

Dec. 8-9— First .Aerospace Finishing Svm- 
posium. Hotel Texas, Fort W'oitli, 'f'cx. 
Sponsors: Society of .Aircraft Materials 
and Process Engineers; Dallas-Fort Worth 
Branch of the .American Electroplatcis 

Dec. 17-23td W'right Brothers Lecture, 


N'atnr; 


Hist 


itioii, Washington, D. C. Di. Alexander 
H. Flax, chief Air Force scientist, will 
speak on "High Temperatures in llypcr- 
soiiie I'low— Physical Principals and Ex- 
perimental Tcclmiques." Dr, Flax will 
repeat his lecture on Dee. 18 before the 
l.\S Cleveland Section, on Dee. 21 be- 
fore the I.\S I.os .Angeles Section, and 
again on Dec. 22 before the IAS Texas 
Section, 

Dec. 26-30-Sixth King Orange International 
Model Plane -Meet, Miami. Fla. 

Jan. U-13— Sixth .National Svmposinm on 
Reliahilitv and Qnality Control in Elec- 
trollies. Statler-lliltoii Hotel, Wasliing- 
toiJ. D. C. 

Jan. n-16-lftth .Annual Technical Confer- 
eiiee. Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago. III. 

Jan, 14-20-Sixtli Animal Meeting, .Aiiieti- 
ean .Astroiiantiwl Sodetv, Statlct-Hilloii 
Hotel- New Yoik, N. A’.' 

Jan. 25-28-28th .Annual Meeting, Institute 
of the .Aeronautical Sciences, Hotel .Axtoi, 
New A’ork. N. A'. Honors Night Dinner, 
Jan. 26. 

Jan, 28-29— Solid Propellants Conference. 
.Ametican Rocket Socictv, Princeton Uni- 
versitv. Pciiieeton, N. 1.' 

Keb. 3-4-Sixlh .Annual Midnest Welding 
Conference, Illinois Tech Chemistt)- 
Bldg., Chicago. 111. Sponsors; .Animnt 
Research F'mmdation of Illinois Institute 
rif Tcchnologv; Chicago Section. .Aincti- 
ean AA'clding Socictv. 

I•cb. 3-5-1960 Winter Convention on Mili- 
tary Electronics, Iirstitnte of Radio Engi- 
neers. .Ambassador Hotel, Los Angeles, 
Calif. 
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Airca 


Crosley 


INFRARED... 

new and important 
uses from CfOSlsy 


Infrared— which in World War II gave the 
expert marksman the power to see in the 
dark — now holds even greater promise. It 
may serve to provide early warning of 
approaching ICBM’s if they are launched. 
Infrared’s singular use in World War II 
triggered a tremendous postwar effort to 
find other uses for its unique features. 

This effort, to which Avco’s Crosley Division 
is a major contributor, has produced 
many applications in both industry and 
defense to which infrared is ideally suited. 
Because they are so important to the 
national defense effort, most infrared 
research programs are classified as secret. 

But in general, Crosley's work in the field 
[mints toward new breakthroughs and 
cons|iicuous contributions in searching and 
tracking, anti-ICBM detection, airborne 
early warning ami defense systems, 
reconnaissance, surveillance, anti-.suhmarine 
warfare and passive ranging. 

As a i-esult of its progress in these areas, 
Crosley's team of infrared specialists — 
one of tlie largest in the country — is 
gaining the respect of a growing number 
<if cunti'actois. 

For more inSormalion, uriU to: Vice Presidenl. 
Marketing-Defense Products, Crosley Division, 
Afco Corporation, ISS9 Arlington Street, 
Cincinnati So, Ohio. 


CONSOLIDATED ELECTRODYNAMICS/ 360 sieiia madie villa, pasadena, calitoinia 
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SUNDSTRAND DRIVE 


reliability 



SUNDSTRAND AVIATION 

milHIiUl DIVISION OF SUNDSTRAND CORPORATION 


As of August 24, 1959, mors 
than 194,000 drive flight 
hours had been accumulated 
by Sundstrand constant 
speed drives on the fifty-one 
Boeing 707 Jetliners in com- 
mercial service. 

As a result of demonstra- 
ted reliability, time between 
overhaul of the constant 
speed drives is expected 
to be extended to 1200 
hours, an increase of 50 % 
over the 800 hours originally 
scheduled. 



tibePlex flexible hose made for the toughest design jobs 


It is now possible to design fluid transfers that would have been impossible until recently. Here 
are examples of titeplex advances in the flexible hose field: 

ITEM : Springfield "400"* Teflon" hose in diameters to 2" . . . convoluted by an exclusive proc- 
ess to produce unique flexibility . . . minimum bend radius only 3H times bose diameter! 

ITEM: "Zero-motion” braiding ... a titeflex process that also reduces chaflng of braid wire, 
and wear to minimum. Elongation or contraction at operating pressure less than H of 1%! 

ITEM : Springfleld “140” Teflon Hose Assemblies . . . with reusable fittings . . . factory or field 
installed! 

ITEM: Springfleld "110” Teflon Hose Assemblies . . . guaranteed against fitting blow-off at 
their specified temperatures and pressures! 

titeflex is found wherever design problems are toughest. Details and specifications are as close 
as your phone, Your titeflex distributor is in the yellow pages, or contact titeflex direct. 

•r,M.<>iri>.ii...i«..ra..»>p.nsi,q r.M. 01 s.po»i titeflex inc. springfleld mass. pac<f.c[»v:siox-s.numonica.cauf: 



NOW. . . the only complete text 
on Electronic Guidance of Aircraft. . . 

ELECTRONIC AVIGATION ENGINEERING 

By PETER C. SANDRETTO 

VICE-PRESIDENT AND TECHNICAL DIRECTOR, ITT LABORATORIES 

(formerly Federal Telecommunication Laboratories, Nvtley, N. J.) 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


FIRST BOOK OF ITS CAUBRE 
AND SCOPE EVER PUBUSHED 


Divided into 4 major parts : 
A-EN-ROUTE LONG-DISTANCE ZONE 
B-EN-ROUTE SHORT-DISTANCE ZONE 
C-APPROACH AND LANDING ZONE 
D- AIRPORT ZONE 


17 fact-filled chapters: 

1 . Airborne Direction Finders and 
Radiophares 

2. Four-Course Low-Frequency Radio 
Range and Markers 

3. Consol 

4. Some Low-Frequency 
Developments 

5. Higb-Fiequency Direction Finding 
from Ground Stations 

6. Loran 

7. Electronic Pilotage 

8. Electronic Aids to Dead Reckoning 

9. Very-High-Frequency Phase- 
Comparison Omnidirectional 
Radio Range 

0. Distance-Measuring Equipment 

1 . Some Avigational Aids for the 
Short-Distance En-Route Zone 


15. Radar Low-Approach Systems 

16. Landing Altimetry 

17. Airport Surface Detection 
Equipment 



A COMPREHENSIVE 
PRESENTATION OF GROUND 
AND AIRBORNE ELEMENTS 
OF ELECTRONIC 
AVIGATION SYSTEMS 

One of the most important contribu- 
tions to electronics literature in recent 
years is Sandretto's Electronic Aviga- 
tion Engineering — an indispensable 
755-page study of solutions to many 
electronic problems of the air industry. 

Electronic Avigation Engineering 
was written with three classes of read- 

1— The practicing engineer involved 
in design and requiring a ready refer- 
ence handbook on existing ground and 
airborne guidance systems. 

2— The man responsible for select- 
ing. installing, operating and main- 
taining electronic aircraft guidance 
systems. 

3— The student interested in the 
principles of electronic avigation (air 
navigation ) devices and their possible 
application to missile and satellite 

Electronic Avigation Engineering — 
from the publishers of Reference Data 
for Radio Engineers — bridges a vast 
gap in the literature of its held. 


A TREASURY OF TIMELY, AUTHORITATIVE INFORMATION mail COUPON TODAY! 


766 pages of text • 627 figures • 667 equations 
380 bibliographical references • 16 pages of index 


A publication of 

TFi 


ni 




INTERNATIONAL TELEPHONE 
AND TELEGRAPH CORPORATION 
67 Broad Street • New York 4, N. Y. 



Radiographs- 

dry and ready-to-read 
in 13 minutes 


KODAK INDUSTRIAL 
X-OMAT PROCESSOR 


Now it takes only 13 minutes to process 
your industrial radiographs. The Kodak 
X-Omat Processor produces radiographs 
of uniform high quality . . . and it brings 
automation to your darkroom. 

Exposed films are merely removed from 
their holders and fed directly into the 
processor. Film hangers are eliminated. 
And only 22 inches of the unit’s 10-foot, 
10-inch length need extend into the dark- 
room itself. 

Kodak Industrial X-ray Films, Type 
AA and Type M — sheet films or contin- 
uous lengths — go through the system at 
the rate of 38 inches per minute. 

This means time saved and costs cut. 
You should have the complete story. Send 
for the folder that gives all the details. 


X-ray Division— EASTMAN KODAK COMPANY— Rochester 4, N.Y. 
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THE AIRESEARCH GULFSTREAIW 
COMPLETION PROGRAM 



This extensive comftlelioii program at AiResearch 
Aviation Service for Grumman’s new prop-jel corpo- 
rate transport includes: custom business interiors . . . 
soundproofing . . . radar . . . radio . . . autopilot . . . 
instrumentation . . . paint . . . maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Gulfstream purchaser. 

Our acoustical engineers have developed three indi- 
vidual degrees of soundproofing installations for the 
Gulfstream to insure the comfort level you desire. 


And cur highly experienced, well-equipped radio and 
electronics departments design and execute the most 
modern inslallalions. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

•AiResearch has more experience in pressurized air- 
craft than any other modification center. 

Write, wire or telephone for complete 
information, including brochure, oi 
the .AiResearch Completion 
Program for the Grum 
Gulfstream. 


THE 



AiResearch Aviation Service Division 



Over 70% efficiency at only half load 
with the Kinetics Static Inverter 



achieved by a new Kinetics design. 
Even at a fraction of full load, good 
efficiency is obtained. The Kinetics unit 
is ideal for aircraft and missile appli- 


15 KVA per phase. 




high current circuits in the Kinetics 
inverter. The design features rugged 
silicon semi-conductor elements that 
are able to carry heavy current with- 
out failure. A common complaint about 
transistorized inverters is that they 
must incorporate cutoff devices in 
order to protect extremely sensitive 
power circuits from short circuits or 
high voltage transients. The silicon 
diodes will carry extremely heavy 


overloads, including shorts, for several 
seconds- This is usually long enough to 
trip the circuit breaker in the circuit 
carrying the short. 

The Kinetics design offers low-loss 

nearly a perfect sine wave. A high 
degree of reliability is achieved by the 
use of extremely rugged components 
and the lack of complex circuitry. The 
Kinetics inverter is relatively unaf- 
fected by severe environmental con- 
ditions. Write or phone for more 
information. Kinetics Corporation, 
Dept. K-12, 410 South Cedros Avenue, 
Solana Beach, Calif, SKyline 5-1181. 


KINETICS 
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B-70 TRIPLESONIC GLOBAL BOMBER to use 
OSTER POWER PLANT INSTRUMENT SUBSYSTEM 



Management responsibility under the weapon sys- 
tem concept has been delegated to John Oster 
Manufacturing Co., Avionic Olvision, for the de- 
sign and manufacture of the Air Force 6-70 power 
plant instrumentation subsystem. 


For this, the Avionic Division is drawing heavily on 
its experience in the fields of engine performance 
analysis, engine parameter measurement, hi temp 
engine mounted transducers, electromechanical 
analog computer design, data display systems, 
indicator design and integral lighting. 



for help with your instrumentation and display problems, talk to the specialists at the Avionic Division, 




(Interesting, varied work on designing transistor circuits 
and servo mechanisms. 

Contact Mr. Robert Bums. Personnel Manager, in conftd 




ELECTRA AND HI-LOKS EMPHASIZE 
DESIGN SIMPLICITY 


Tlie Elcclra, fastest prop jet ever 
built for commercial service, em- 
phasises design simplicity to obtain 
weight and manufacturing econo- 
mies, In keeping with this design 
premise, the new Hi-Lok fastener is 
used extensively in the wing and 

Basic fastener reliability stems from 
the consistent design preload main- 
tained in each installed Hi-Lok fast- 
ener. The automatic lorque-off of the 
wrenching end of the collar during 
installation to obtain the preload, also 
ronlrihuU's to substanlial weight sav- 
ings in the installed Hi-Lok. 
Installation tooling and driving tech- 
niques are .simplified in the Lockheed 
shop because Hi-Loks are installed 


quickly and quietly with standard 
high speed air drivers. Using an 
aulomalir collar loading technique, 
Hi-Loks are installed up to 45 per 

I'niquc with the Elcelra “wet” wing 
is the standard Hi-Lok used as a 
sealing fastener, eliminating need for 
0-rings and other conventional fas- 
tener sealing methods. 

Today, standard Hi-Loks arc avail- 
able in a variety of high strength 
and Icmperalure resistant materials 
fur use ill aircraft, missiles and 
ground support equipment. 


T>ADSMARK^<|OlSTS>EO. U. s. ANP FOREIGN 


Conlsel your Kngineering Sundards 
Croup for complete dote on (he new 
Hi-Lok fastener ... or write to us. 



RIVET TOOL COMPANY 
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Save up to 50% 

on armature bearing costs! 

Low unit cost of the new Torringlon Drawn Cup Roller Bearing reduces 
armature bearing cost as much as S0%. This unique bearing gives excellent 
service at high speed and permits prelubricalion for life. 

Test installations and service applications show the bearing performs effi- 
ciently at speeds up to 2S.000 rpm in Intermittent service of 1000 hours and 
more. In such service, initial lubricant lasts the life of the motor, Most 
applications require no seals. This, with the simplicity of housing design, 
contributes further to economy. 

Designers are invited to evaluate the Torrington Drawn Cup Roller 
Bearing for such applications as generators, power tools, electric mixers, 
vacuum cleaners and other appliance motors where considerations of cost, 
speed, efficiency and light weight are paramount. 

Swvices of Torrington's engineering staff are offered to assist you in design 
developments of every type of electric motor. The Torrington Company 
Torrington. Conn. — and South Bend 21, Ind. 

TORRINGTON BEARINGS 

Dislrkl Offices and Disiribuiors in Principal Cities of United States and Canada 


NEEDIE • SPHESICAl SOllER • TACEHEO 80UER • CTUNDRICAl ROUER • BAll • NEEDIE ROllERS • THRUST 
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GOVERNMENT & INDUSTRIAL DIVISION 

4700 WISSAHICKON AVE.. PHILADELPHIA 44. PENNA. 


aAlRCOM 


Why Philco has been 
selected to modernize 
the world's largest 
communications system 


AIRCOM is the vast, global network of elec- 
tronic communications that links every base, 
outpost and aircraft of the U. S, Air Force. It 
is the world's most extensive integrated com- 
munications system. 

Recently awarded the contract to modernize 
and expand AIRCOM, Philco was selected by 
the Ait Force for its proven ability in systems 
management and its extensive experience in 
global communications. 

The modernized AIRCOM System will uti- 
lize advanced techniques in both point-to- 
point and air-to-gfound communications. Ic 
will provide greater traffic capacity, maximum 
reliability and complete compatibility of all 
USAF communications equipment. 

In the world of advanced electronics , . . in 
communications, data processing, missiles, 
satellites, weapons systems and radar . . . look 
ahead and you’ll choose Philco. 




THERE 

IS 

NO 

BETTER 

WAY 

THAN 


WITH 


LIQUID 

OXYGEN 


Liquid oxygen is the safest, most efficient 
oxidizer commercially available for mis- 
sile and rocket proptilsiou systems. It is 


vital missile and rocket development pro- 
gram, take advantage of Linde's more 
than 50 years of experience in producing, 
transporting, and storing liqi 
Call the Linde office nearest y< 

Linde Company, Division of 
bide Corporation. Dept. AW-112,30 East 
42nd Street, New York 17, N. Y. 


quantities of 




Aviation Week 

ladudiBg Spocc Technology 






"You’ll be 

LEAR 


the gladdest with the 

NAVCOM 100 


PACKAGE “A" $1095.00 

Includes 5611 Re- 
ceiver, 5640 Trans- 
mitter, 2355 Power 
Supply — Modulator 
— Amplifier and 
Shockmount. Pro- 
vides ample fre- 
quency coverage to 
operate your aircraft even in high 
density zorres. 90 channel transmitter, 
190 channel receiver, both crystal 
controlled. (28 volt $200 additional) 

PACKAGE “B” $1495.00 

Adds the 2374 Nav- 
Pac which provides 
VOR and localizer 
signals to the 4080 
visual indicator. Also 
the 2374 provides 
75 me marker beacon signals to 
phones or speaker. Also adds the 
4080 indicator which provides rotabie 
omni-bearing selector, to/from indi- 
cator, course deviation needle, and 
direct reading reciprocal bearings. An 
adapter is available at low extra cost 
to add a transport type single light 
indicator. (28 volt $200 additional) 

ILS ACCESSORIES . . . 

utilize all ILS facili- 
ties with the addition 
of the 10 channel, 
crystal controlled 
5607 Glideslope Re- 
ceiver and 4087 In- 
dicator, This model 
4087 indicator can 
replace the 4080 or be added. It pro- 
vides glideslope presentation with 
individual flag alarms for the G/P and 
LOG in addition to the regular func- 
tions of the 4080 indicator as outlined 
above. All this for $875.00 (shock- 
mount extra) 

See your Lear Distributor for 
an eye opening demonstration. 


LEAR 
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E DITORIAL 


Pacific Jet Future 


We have just returned from a 17,000 mi, airline swing 
tliroiigli tire Pacific tliat provided a good glimpse of how 
the jet transjxirt era will affect tlie future of tliis \ast 
basin. It was almost 23 years ago to tlic dat' tliat we left 
Tofc\o tliat Pan American began the first scheduled pas- 
senger service across the Pacific, ^\htll four Pratt & 
\Vliitncy Twin Wasps rated at 1,200 hp. each powering 
tlic Glenn L. hfartin China Clipper flying boat, tlie flying 
time between San Francisco and Manila was then 58 hr. 
23 min. 

We left Tokyo in one of PanAm's Boeing 707-320 jet 
transports powered by four Pratt & Whitney JT4 tuibo- 
iets producing 15,800 lb. thrust each and roared across 
the Pacific to Los Angeles in 11 lir. flving time. A quick 
connection was made with an American Airlines Boeing 
707-120 and we arrived at Baltimore's Friendship Airport 
4 hr. 10 min. later for a total elapsed time, including 
going through customs at Honolulu, of 16 hr. 6 min. 
from takeoff at Tokvo to lauding at Baltimore. Of course 
we had the help of tlie prevailing wcsterlv winds that 
ranged as high as 120 kt. on the fringe of the jet stream 
and brought groimdspecd up to 690 mpli. on some legs 
of the tri]). K\eii so, this was a dramatic demonstration 
of how the vast Pacific distances are being shrunk and 
this s'jst basin finally closely linked witli the passenger 
markets of Kurope and America. 

President' Urges Expansion 

S|5arkcd by President Eisenliower's letter directing the 
Civil .Aeronautics Board to dc\elop a comprehensii c pat- 
tern for air service expansion in tlie Pacific basin, the 
Trans-Pacific Route Case that began last week in Hono- 
lulu and continues this week in San Francisco .sliould 
provide the means of providing a modem jet transport 
network to serve this largest of all air travel regions. 

Hawaii, of course, has alreadv hccii a major bcuefician' 
of the inijiact of increased air service from the mainland 
to Qaliu. But even a short visit to tlicsc delightful islaiid.s 
offers convincing evidence that tlie real air travel boom 
to this area is still to come. Witli the Waikiki area al- 
ready a liotcl bottleneck, the devclo|)iiient of resort facili- 
ties on tlie other i.slaiids is a logical .step to expand tlic 
SOtli state’s tourist capacitv . itli direct jet service from 
flic midwestcru cities as jiroposed by United, Pan Amer- 
ican and Continental this area should prove to be a liean 
competitor for tlic sun seekers now flowing to Florida and 
the Caribbean. 

Less than half a day's jet flight bevond Hawaii lies Japan, 
which will be one of the most attractive tourist coun- 
tries in tlic world once the twin problems of quick access 
and adequate hotel accommodations are solved. Bulk of 
air travel from Japan to the Americas and Europe is still 
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business travel Init with tlie jets— and tlic lowered fares 
they make inevitable— tlie tourist flow to Japan is bound 
to accelerate fast. .^Ircadv' the potential of tlie air cargo 
market in Japan is being recognized b\- Pan .American. 
Northwest and Japan Air Lines with drastically lowered 
rates and revised tariff structures. But again the advent 
of the jet-powered freighter, eitlier turbofan or turboprop, 
will make a radicalh' new contribution to the electronic, 
textile and optical industries of Japan and the American 
fimis serving the Japanese market. 

Untapped Tourist Market 

Beyond Japan lies a chain of attractive and virtually 
untapped tourist attractions which stretch along the air 
lanes to India and Europe-Taipei, although present 
Chinese handling of American tourists will discourage 
expansion licrc; Hong Kong, tlie incredibly beautiful 
shop|)er’s paradise; Indochina, where tlie beaches below 
Saigon and the hunting country to the north arc still 
relatively unexploitcd, and the fantass' of Bangkok. It 
is significant that last year a total of 23,000 round-the- 
world tickets were sold by airlines. M'ith the advent of 
the jets this will become an increasing tourist attraction 
if hotel rooms can be found to accommodate the in- 
creased flow. 

In the South Pacific, plans arc already under way to 
develop Tahiti as a major resort area linked by jet service 
witli .\ustnilia and the United States. Tahiti, with its 
mountains and beaches, offers a wide variety of climatic 
possibilities within a rclativeh' small area, Noumea, where 
the French are building a casino and liotels will burgeon 
as anotlier Soutli Pacific resort although primarih- for tlie 
Australian market. 

Bulwark Against Communism 

As Seijiro Yauagita, president of Japan Air Lines, em- 
phasized so eloquently at the 1 5th amiual general meet- 
ing of Iiitenuitioiial .^ir Transport Assn, in Tokyo, the 
rim of Asia is tlic bulwark against the spread of Com- 
munism from the China mainland. In addition to the 
militarv' power of this bulwark, tliere must be 3 burgeon- 
ing economy to support its people in physical and spir- 
itual comfort superior to anything the Communist system 
can offer. In linking both the militars' strength and 
economic growth of this area, jet air transport is destined 
to play an historic role. 

For as Mr. Yauagita told the IAT,-\ delegates; 

■' riic saying ‘ca.st is cast and west is west and never the 
twain sliall meet' is as obsolete as tlie ricksha. Todai' 
east is west and west is cast and no man can tell wliere 
one actually begins and the other ends.” 

—Robert Hotz 
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VICKERS HOT GAS 
AUXILIARY POWER SYSTEMS 

for missiles and spacecraft 


..NOW 



CONCEPT 

Vickers piston motors — as used in virtually all 
existing commercial and military aircraft — are now 
modified to operate efficiently on propellant-generated 
hot gas, or bleed gas from the main propulsion sys- 
tem. Minimum weight is achieved by mounting the 
hot gas motor "shaft-to-shaft" with a Vickers piston hy- 
draulic pump in a common housing. The molorpump. 
a simple gas generator, hydraulic reservoir, filter, 
and relief valve are integrally mounted to form a com- 
plete Auxiliary Power System in a compact package. 




DEVELOPMENT 

Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300°F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 

CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 • 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5243 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 
below. 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment {up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


orr/MUM WEIGHT NON-rsopoisive rowE» SYsriMS 



AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

DETROIT 32, MICHIGAN , 


SPERRY RAND CORPORATION 


WHO'S WHERE 


In the Front Office 

Dr, Frank Press, California Institute of 
Technology, ciected a director of United 
Klectrrsdynamics, Inc., Pasadena, Calif. 

Robert \V. Policy, a director, Sanders .\s- 
sociates, Inc., N'asluia, N, tl. Mr. Policy is 
vice president and general manager of 
Sanders' Flcx-Piint Products Division. 

William A. Roth, prc.sidcnt. Space Corn., 
Garland, Tex. 

R. C. Fuller, vice president and group 
executive. Bendix .Aviation Corp.. Detroit, 
Mich., and a member of the corporation's 
administration committee. Mr. Fiillcr con- 
tinues as general manager of the Pacific Divi- 
sion, and also will supervise Bendix Com- 
puter Division. 

Louis P. Clark, a vice president of Radia- 
tion, Inc., Melbourne, Fla., and manager ol 
the Florida Division. 

Maj. Gen. Harry Reicheldetfcc (US.A, 
ret.), administiatise vice president. South- 
west Research Institute. San .Antonio, 1'cx. 
Also: Dr. fames Sharp and Henry Korp. 
technical vice presidents. 

J. T, Cahildo, senior vice president, and 
James Conlo, general sales manager, Inter- 
national Rectifier Corp., FI Segundo. Calif. 

Emanuel M. Siegel, vice presidcnt-sales. 
Loral Electronics Corp,. New York. N. Y. 

George E, Keck, vice presidcnt-niaintc 
nance, United Air Lines, Inc. Percy .A. 
AVood succeeds -Mr. Keck as assistant sicc 
president-engineering and m.iintenance. 

R. K. Hopkins, vice president and general 
manager, Steel Division, I-'irth Sterling. Inc,, 
Pittsburgh, Pa. 

Computer Systems, Inc., New York, 
X. Y., has announced the following appoint- 
ments: Ravmond W. Camcv, vice president- 
inamifacturing; Charle-s B. Husick, vice 
president-engineering and systems dcvclop- 
inent; Henry Zaroii, vice president-opera- 
tions and facilities. 

John P. Schafer, vice president, Hcscel 
Products. Inc.. Berkeley, Calif. 

Hetman F. Scheittcr, |r., vice president 
and assistant to the ptesideiil. West Coisl 
Airlines, Inc. 

H. C. Harris, vice president and director 
of purchases. Standard Wire and Cable Co.. 
Los -Angeles. Calif. 

•Arthur K. Pclsler, vice president-sales, and 
Riibcii Kaaatiaii, cliief engineer. Avlron 
\!lg., Inc.. Cleveland. Ohio, 

Joseph Cotie, corporate comptroller, and 
Charles C. Cillcy, corporate treasurer, 
Noilhrop Corp., Beverly Hills, Calif. AA’altcr 
F. Stcrnadcl .succeeds .Mr. Cotie as treasurer 
of the company's Radioplanc Division. 

Honors and Eleclioiis 

Ernest Turner Jones, deputy controller 
(Overseas .Affairs) Ministry of .Aviation of 
the United Kingdom, h.is been elected 
deputy chairman of the N'.ATO .Advisory- 
Croup for .Aeronautital Research and Dc- 
'•elopment. Mr. Jones is the first dcpnfv 
chairman of .AG.ARD. 

F. T- AA'ood, administrative assistant to 
llie president of I'raiis-Canada .Air Lines, has 
hecn elected president of the .Air Industries 
and 1'ransport Assn, of Canada, Ottawa. 


INDUSTRY OBSERVER 

► Project Low Blow, Nasw program geared to the design of an intfispensivt 
ramjet missile to be launched frimi Polaris submarine laimchiitg tubes and 
used in a mixed configuration with the fleet ballistic missile, has indicated its 
feasibility in the ejection of model vehicles from tubes. Missile would make 
a higli-altitudc, liigh-velocitv run part of the wav to its target and tlien make 
its final a|3proach at low level. It would use a booster in the earlv part of its 
flight- Studies have been made under the supervision of the Office of Naval 
Research. 

► Selection of an astronaut panel for the USAF Dyna-5oai Mach 5 sjiacc 
research vehicle has been completed. Selection procedure was similar to 
tliat used in National Aeronautics and Space Administration’s Mercury 
program. Astronaut selection programs also are under way for several other 
manned USAF space programs. 

► N'avv’s second attcni]3t to cipfure the world altitude record now held bv 
the Soviet Union (AAA’ Oct. 12. p. 2?) will Ijc made with .i specially modi- 
fied version of the McDonnell Aircraft Corp.’s F-HI twin-jet all-weather 
fighter. Principal modifications will incorporate new engine air inlet designs. 
I-'irst attempt to surpass the Soviet record with the F-JH reached 96.300 ft., 
which w-as higher than the 94.637 ft. reached by tlie record-setting Soviet 
Delta hut less tlian the 3'14 increase required bv Federation Acronautique 
Internationale regulations to set a new record. Another F4H is expected off 
tlic \fcDomicll line earlv next vear witli new model General F.lcctric J79 
engines which will give this aircraft an altitude capahilitv of more than 
100.000 ft. 

► Recommendation of a fighter choice for the Ja])anese Air Self JOefense 
Force was submitted to the defense agenev last week hv Gen. Minoni 
Genda after an extensive evaluation at Edwards AFB, Calif., of the Gnmi- 
man FllF-lF, Lockheed F-104, Northrop N-156F and Convair F-102. Next 
step in the jirogram. recommendation to Japan’s Defense Council by the 
defense ageney. is expected bv Nov. 17, with the final choice coming hv 
tlie end of the mouth. 

► Recent Naval Research Labor.itory tests indicate the feasibility of air-to- 
air communications at microwave frcqnencics over distances considcralvlv 
greater than line-of-.vight range. Radio signals are propagated through “ducts" 
found over the oceans which arc produced hv tr.ide-wind tcmpcr.iturc inver- 
sion. Ducts usually arc found at :ui altitude of 5,000 to 7,000 ft. NRL plans 
additional tests iu the Soiitli .Atlantic during nc.vt .several months, using 
radio frequenev of 220 me. 

►Two transjjort versions of the Mach 3 R-70 bomber have been proposed 
to Air Force by North American Aviation, Inc. One model, wtiich would 
nut require any change iu the external coiifigutatioii of the aircraft, would 
seat 80 |>eople. The otlicr version incorporating an enlarged fuselage would 
earn- 160 persons. Range of the smaller aircraft would be 3,300 mi, plus 
resene. It would weigli a)>proximately 100.000 lb, less than the B-70 bomber 
configuration. 

►.Army competition for an Electronic Environmental Test Facilitv, to be 
established near Fort lluachuca. .Ari/., to cvahiatc problems of operating 
radar and communications equipment under tactical conditions in the face 
of enemy jamming, ha.s been narrowed to four finalists. Hvesc are teams 
licadcd by Cook Fk-ctric. Pan .American AA'orld .Airw.nvs. Svlvaniu and 
A'itto. 'I'hc four are to submit cost esfimatc.s hv Nov. 12. Fan American, 
vvliicli togetlicr with Riidio Corp. of .America operates the .Atlantic Missile- 
Range, is considered a surprise contender. 

► Naval Air Dcvelo|>mcnt Center is expected to order a A'isual Integrated 
Presentation (A’lP), electro-optical integrated cockpit dis])Iav developed bv 
Cliicago Aerial Industries, for flight test cv.aluation ne.xt spring. Fhe novel 
display optically combines direct view of the ground, obtained from a peris- 
cope, witli radar scojie incsentation and tlie display of certain flight instru- 
ments (AW July 6, p. 110). 
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miniacure-size bearings are built with instrument precision 



Precision-builipoientiometers require concen- 
tric, smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response to small motivating forces. 

Barden Precision miniaturc-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
response and electrical accuracy. 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden's larger instrument sizes, 
Barden Precision means not only dimensional 


accuracy but performance to match the de- 
mands of the application. 

Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For 
less difficult applications, Barden predictable 
performance can cut your rejection rates and 
teardown costs. 

Write today for your copy of Catalog Sup- 
plement Ml which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings % " O.D. and smaller. 


THE CORPORATION 

41 E. Franklin St„ Danbury, Connecticut • Western office; 3850 Wilshire Blvd., Los Angeles S, Colifornia 
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Washington Roundup 


Fiscal 1961 Defense Budgef 

Department of Defense «ill send a I'iscal 1961 budgef 
of .iljout S36 billion to the ^\'llite House. Final version 
of the h'iscal 1961 budget ap|3riived bv Defense Sectetaty 
Neil McKIroy early in Xovember alloe-.ites SI 5.6 billion 
to the Air Force; Sll-8 billion to the Xavy and S9 
billion to the .Armv. US.\F originallv recinc.stcd S24 bil- 
lion and Navy S16 billion but final slaslies were made 
by a McKlroy-appoiiitC'd board in line with Budget Bure-aii 
and Defense Department guide lines. 

Biggest cut ill the Fiscal 1961 budget comes in US.\F 
prncnreinent, which declines from about S8 billion in 
the current fi.scal sear to a little oscr S5 billion, .\lthougli 
considctahlc rc-|3rogratning within these fisc.il limits will 
be clone bv the three .scrsices. Strategic .\ir Command 
will be hardest hit bv the US.AF slashes with major items 
lor missile base liatcfcning and modern SAC aircraft pro- 
curement knocked out by the DOD board. Na\’\- plans 
about S900 million for its Fiscal 1961 Polaris missile 
program which will cover three new mis.sile launching 
.submarines, plus their atmauient, and will devote most 
of its aircraft procurement budget to the McDomiell 
l''4Il and the Nortli .\merican .A5J with hc.nv emphasis 
on aircraft carrier modernization. Anm is scliednled to 
dc'Otc a much higher percentage of its budget to pro- 
curement of battlefield ntissiles and other modernized 
amiamcnt. 

U. S. vs. USSR 

George h. Kemian. professor at Princeton Universitv’s 
Institute for .Ads’anced Study and former U. S. amlsits- 
•sador to Russia, is |3essimistic oser the williitgness of 
the U. S. to recognize ot compete with the Soiiet chal- 
lenge. He said in .a recent speech: 

"If you ask me— as a historian, let us sat— whether a 
country in the state this country is in today, with tto 
highly dcsclopcd sense erf irational prirposc. with the 
oserwhelming accent of life on personal comfort and 
amusement, with a dearth of public sen ices and a surfeit 
of |>ri'ate!v sold gadgetrv. with ;i chaotic trarrsportation 
systenr, with its great urban arc'as being gradually disin- 
tegrated by the headlong sssiteh to motor ttaiis|3ortation, 
w ith an educational s\stei3i where qtralits has hcen exten- 
sirely sactiliced to quantity, and with iissufficient socuil 
discipline even to keep its major inclu.stries functioning 
without griesous intcrru|3tions— if you ask me whether 
•■uch a country has. over the long rim, good chances 
of cismpeting with a |3uq3oseful, serious, and disciplined 
society such as that of the Soviet Union, I must sav 
that the answer is ‘no',” 

FAA Rule Change? 

^^'atch for a move by the Federal .\viation Agenev 
to ease its jrroposed nile-inakiug of last July that would 
require the installation of airborne radar on the niajoritv 
of transport aircraft bs March. Linder the propi3sals, 
airborne radar would f>e required on all aircraft in a 
transport catcgoiy except Douglas DC-ls and Lockheed 
L-18 Lodesbirs at an over-ail estimated cost of about S27 
million (AW July 27. p. 45). Protests from airlines were 
immediate and sharp and. .is a result, FAA chose to 
lighten the burden the program would place on the 
industry. Chances arc strong that the requirement for 
installation will not be dropped. However. I'AA will sub- 


stantialiv stretch out the eight-month time liinit orig- 
inally allowed for completion of the over-all program. In 
addition. DC-4 and Lockheed L-049 aircraft may be 
excluded from the requirement. 

New ARPA Director . . . 

I7r. Charles L. Critchfield is scheduled to replace Ro\ 
W'. Johnson as director of Defense Department's .Ml- 
vanced Rcse-.irch Projects Agency wliile retaining his 
position as director of scientific research for the Convair 
Division of General Dvnamic.s Corp, Critchfield. a 
phvsicisf, will move info the post on X’ov, 16. serving 
without pav in the S19.000-a-ve-ar post in order to gain 
exemption from cnnfiict-of-intcrcst statutes. He also, 
bv Defense directive, will avoid anv cirntact with defense 
contracts involving Convair. Johnson, director of .\RPA 
since its inception carlv' last year, announced his plans for 
retirement in October (AW Oct. 26, p. 50). 

. . . And CAB Chairman 

On another front, Wliitney Gillillaiid was named by 
Pre.vident Kisenhower last week to tc|3lace llarmar Denny 
on the Civil Aeronautics Board and is slated tn take 
over the chairmanship after the present chairman, James 
Diirfec. moves ti3 the Court ot Claims. /\t tlie wmc 
time, Alan Bovd. a Miami attornev and a member of 
the I'lorida Public Utilities Commission, was scheduled 
to be api3ointcd as a Board member to fill the vacanev 
created by the resignation of Louis J. Hector last Septem- 
ber. Boyd, an .Air Force pilot during AN'orld W^ar II 
and the Korean War, is 57. 

Cillillaiid is presently cliainnan of the I'oreign Claims 
Commission. He is an Iowa Republiciin and a member 
of the bar. In 1955. he served as assistant secretary of 
agriculture. 

Reorganization Opposition 

0|3position to one aspect of the new Air Research 
&' Development Command reorganization plan has de- 
veloped within the .Air Force Scientific .Advisorv Bo.ird 
following a recent jsresentation to that group bv l.t. Gen. 
Bernard Sclirievcr. Misgiving.v arc being expressed over 
plans to include the .Air I'orce Cambridge Research Cen- 
ter's Klcctronics Research and Gcoplivsics Dirccftrrate.s 
in the new Command and Control Development Divi- 
sion which is to manage all .Air P'orcc avionics svstem 
developments. 

Opponents fc-.ir this will divert Al'CRC from its im- 
]3ortant research mission and prefer to see it plarecl under 
the new Research Division, If .AFCRC was placed under 
the Rescarcli Division, however, the Command & C(3i)trol 
Development Division (CCDD) would then have to 
expand the Mitre Corp. to provide itself with technical 
support or else use Rome .Air Development Center ,ind 
AA'riglit .Air Development Center personnel, introducing 
geographical separation problems. 

Some observers believe that Griffiss .ALB in Rome, 
X. A'., where both .ARDC and the .Air Materiel Com- 
mand already h.ive avionic svstems technical cap,ibi!itv. 
is a ni<3re logical site for new CCDD headquarters. 
(Indicative of the way in which engineering tenns creep 
into govemment "alphabet-soup.” the new CCDD is 
being called "C-sqnarcd. D-squared" in most ARDC 
circles.) 

— AA'ashington staff 
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Space Technology 


Delta Pioneers New Management Concept 


Development approach lo interim space vcliiclc may 
set precedents for future NASA, industry relations. 

^^■asllillgto^— Delta space \cliiclc project planned to provide the U.S. 
with a highly reliable booster in the two-year interim before larger space 
lioostcrs arc reads' is pioneering a number of management a]>))roachcs that 
may set precedents for future relations between industry and National 
Aeronautics and Space Administration. 

'llic project was conceived last February when the agency was less tlian 
six months old because NASA realized that a number of valuable satellite 
and probe missions could be carried out with rclatiscly small payloads long 
before larger boosters could be obtained. 


Delta s n\cr-all concept, cost and pay- 
load philosophs- base been criticized, 
chiefly by tliose who tin or putting effort 
into l)ig-|5ii\off projects, csen though 
tlics' nias' be farther along flic time scale 
instead of s|>ending inoncs and man- 
po« cr on interim jHrigr.ims. The critics 
sav the program comes far too late to be 
effcctis'c in the technological race «itli 
Russia. 

Ihesc critics are s,iid to include even 
some X.\S.\ officials. N.\S.\ persnimcl 
directly conccinctl with the project 
deny this and es:|3rcss a liigli degree of 
satisfaction witli tlie program’s progress 
thus far— it is on time and within its 
budget — and high hope for its oser-ali 

Thev concede tliat if the program 
was being formul.ited now, different 
'chicle components might he chosen. 
But thev sav this iihsions criticism can 
be made of 'irtnallv anv dc'clopincnt 
program. 

When N.\S.\ realized that a mimhcr 
Ilf Milnahic paiload prograins could beat 
fruit before tlic special \’ega and Ceii- 


3 rd STAGE 
SOLID PfiOPELUNT 
(ABL X-248-A5 DELTA) 
WEIGHT -5Z2 LBS. 
THRUST-3,100 LBS. 


2 nd STAGE 

CAJ-IO-116) 
WIFNA-UDMH 
WBGHT-4,686LBS. 
THRlST-7,600 LBS. 

1 St STAGE 96" 

(THOR) 

LOX- JP-4 

WEIGHT- 106.763 IBS. 
THRUST-150.000 LBS. 


*4fh STAGE I t. 

NASA DRAWING shows Delta space rehii 


taiir .space svstems-vising the Consihr 
.'\tlas iiitercontinent.i! missile and upper 
stages especiall'' designed for space use 
—could be readv. it decided that an in- 
terim teliiclc was necessary. 

Basic criteria were higli reliability 
and a tight time and money schedule. 
Without these three ingredients, the 
program would produce no great gain 
O'er waiting for the larger Itoosters. 

Two boosters of ade<|nate size were 
.nailable-tlie Douglas Tliot and the 
Chrvsler Jupiter intermediate nmge mis- 
siles. Because Ihur alrc.idy had been 
flown a nnmlxT of times on military 
and space missions witli suitable upper 
stages-and liecausc the same upper 
stages also bad fliglit histories from the 
^'.mguard program— the I'lior .\ble was 
clioseii as a starting point. 

N'.\S.\ then picLed up the Bell Tele- 
plume Lahur.itiities guidance s'stem, 
which has a lOO'-f snecessfiil fliglit 
record, from the later 'ersimi of Thor 
.\ble. It .ilso incorporated the Yan- 
gu.ird injection control system in an 



lie stages, payload/niissinn eapabilitics. 


attempt to ensure the liigh injection ac- 
ciiracv needed for the planned missions. 

The Tlior booster has had siiccess- 
fii! flights in the last 39 launcliings. 
and 2? of the last 2d shots were suc- 
cesses. Tliesc include some I'liur .Mile 
and .some operational shots, lire .Aeri' 
jet second .stage had a better record 
it was modified for the Thor .Msie con- 
figuration than it did in Vanguard, but 
its (wer-all record was considered good. 
The -\llegany Ballistics Diboratory third 
stage had "a more tlian rcasonnbK 
good" record. X.AS.'\ said. 

The program calls for 12 sehides to 
be fired oscr two years beginning next 
March. Funding in Fiscal 1939 w-as 
SI 3.S inmion. In Fiscal 1960 if is SI 3.3 
million. .Although critics sa\' the total 
cost could easily nm to S60 milHon, 
X.\S.\ project pCTSonnel say it will run 
closer to a total of 536 miliitm. 

M.mv of the payloads will have one 
experiment or one primary experiment 
]j1us one or two secondary ones. This 
has iirought tlie criticism tliat coiidnct- 
iug one experiment per launch is a waste 
of scTiicle and docs not produce a mmi- 
ber of different measurenients at one 
time and point in space, as a imiltiple- 
cxperiincnt payload, such as the Kx- 
phirer III, does. 

NASA Reply 

X.\S.'\'s reply to this is that both ap- 
proaches Irii'C nierit-and both arc being 
used in X.AS.A projects. So far as Delta 
itself is concerned, the sveigbt penalty 
imposed bv carrying a precise guidance 
Mstem and the gain iii conducting a 
few cxiierimcnts more conijiletely is con- 
sidered wortliwlnlc. 

Delta is unique in N.-AS.-Vs stable of 
vcliiclfs because it is tlie only one in 
whicli oscr-all teclinicn! control is re- 
tained inside N.AS.A. with no middle 
man lictivccn N.AS.A and the prime 
seliicle contractor. The Delta contr.ict 
was the first let by N.AS.A directly to a 

•Along with this arrangement goes 
more res|jnnsihility and more autliorits 
-and N.AS.A em|3liasizcs both points- 
for the sebiclc contractor, which is 
Douglas .Aircraft Corp. in tlie c.lse of 
Delta. N.AS.A also is providing a niini- 
miini of government furnished cqni|i- 
ment. which gives the contractor more 
latitude, mav cut costs and associates 
autlioritv with responsibilitv. 

ITom N.AS.A 's point of siesv, it places 
all phases of vehicle development and 
integration of payload with \chicle in 
the hands of the project in.inager. Pay- 
load direction is disided between two 
others in N.AS.A. and all payload de- 
velojjnicnt is supervised cither by 
N.AS.A's Goddard Space I'ligbt Center 
or its Langley Research Center. 
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Della Timetable 


also ai 


hingeon-l'cii of the 12 Delta vehicles s< 
of next year and .Marcli, 1962. by Natioi 
n have been assigned payloads, .Another I 


tentative i 
vehicles 


Attempts 


e Pacific Missile 


Tentative seliedulc i 


be fired fi 
atige. On-site 
lalls for these 


ic Atlantie Missile Range. t1 
lead time for pavloads is oi 

• Project Kcho— Match. I960. Launching of a 100-ft. inflat-ahle passive coiumii- 
Iiicatioiis reflector into a 900 iiaiit. mi. circular orbit (AAA' Sept. 28. p. 30). I.aunch 
aziimith will be 4-4.5 deg., inclination just under 50 deg. 

• P14 lunar probc-Jiinc, I960. Payload of 65 lb, carries a magnetic experiment 
that NAS.A feels Russia may not have perfonned yet and may not have petforined 
properly if it has been done. Azimuth heading will be between 70 and 90 deg. 

• Tiros II— August, 1960, Meteorological satellite with a p-aylo-ad up to 270 lb., 
for a 400 rant. mi. orbit. Azimuth 44.5 deg., iiiclinah'on 51 deg. 

• S-3 radiation bell experiment— October, I960. An 82-lb. payload for an elliptical 
orbit with 150 naut, mi. perigee and 40,000 iiaut. mi. apogee. Azimuth 107 deg.. 
inclination 33 deg. 

• S-16 solar spectrosco])'- experiment— December. 1960. Cirailat orbit at 400 naut. 
mi., payload of 300 lb., earryiiig Lyinaii-alpha radiation experiment lo gi\e data on 
processes involved in the generation of solar circtgy. .Azimuth 70 to 85 deg.. 
inclination between 43 and 53 deg. 

• Spare, unless a tentative jiayload has been assigned recently. 

• Kcho II— May. 1961. Polar trajectory with same payload and altitude as the 
Echo shot above. Azimuth 180 deg., iiicliiiation 90 deg. 

• S-6 atmospheric structure experiment— Inly, 1961. Elliptical orbit, 135 naut. mi. 
jierigcc and 600 naut. mi. apogee. 350-lb. payload. .Azimuth 180 deg., inclination 
90 deg., for a north-to-south jiolar trajectory. 

• S-26 geodetic satellite— Scirteinber. 1961. Flashing light navigation and geodetic 
satellite neigliiiig 185 lb. (.AAA' June 22. p. 145). Circular polar orbit at 790 naut. mi. 

• S-27 topside ionospheric sounder— November. 1961. Polar circular orbit with 
20Q Ih. pavload at 700 naut. mi. altitude. This probably will be the Caiuidiau- 
dcvclopcd pavload (AAV June 22. p. 139). 

• Echo Ill-jaiiuary, 1962. Polar, circirlai orbit of 900 naut. mi. Number of 
times cx|>criiiiciils such as Echo will be repeated dc|>eiids upon results of earlier 

• ^>jce-March, 1962. No payload assigned. Polar orbit 
Range is expected, although the number will vary according tc 


icific Miss 


'ITiis approach was not possible on 
tire Vega and Centaur program because 
management of these already had been 
coiitiactcd from Defen.se Dejxirtmcnt's 
Adsanced Research Project.s Agenev to 
US.AF’s Ballistic Missile Division and 
Space Technology lailjoratorics. Inc- 
before tlie programs were transferred to 
NASA. 

The Saturn project also is being in- 
herited from .ARPA. and it represents 
still another type of situation in which 
•ARPA had contracted to the Army Bal- 
listic Missile Agenev for technical di- 
rection as well as development. 

Just how much of the Delta approach 
will be applied to l.itcr programs is iin- 
cettain, and NAS.A officials will not say 
that it sets a pattern for the future; yet 
tlic\' arc enthusiastic about its progress 
tliiis far. and about the management 
techniques being used. 

One facet of tlic Delta program, 
which actiiallv originated with N.ASA's 
acquisition of Vanguard but was con- 
sidered a special situation at that time, 
is the use of a reyiew team. This is an 
independent group not attached to the 
project it is tC' iewing that assesses tech- 
iiiwl validitv, qualitr- of work, how dose 
tlie progr.im is to meeting requirements 
etc., and reports to NASA's director of 
space flight development. TTic commit- 
tee is useful onlv when the cngiuceriug 
is being done and usuallv operates only 

This technique also is being used 
in tlie Scout vehicle project. 

Tire approach on Delta appears to be 
an attempt to make haste cautiously. 
While the time scale is of top im|ior- 
tance. so is reliability. NASA feels that 
it cannot afford any major catastrophics 
this early in its efforts to formulate a 
comprehen.sivc .space program. 

One c-xample rjf thi.s caution is high- 
altitude propulsion funnel testing of the 
.-ABI. X-24S-A3 Delta third-stage cosine 
at US.AF''s Arnold Knginexiriiig Deveaop- 
meiit Center at Tullahoma. Teim. -Al- 
thougli this basic engine went tlirough 
an altitude firing test program there be- 
fore it flew on the USAF' T'hor Able 
vehicles. NAS.A wanted to test relatixcly 
minor changes that it had made before 
it Right-tested the engine. Changes in- 
cluded use of different materials, differ- 
ent connecting points, etc. 

'I'he recent launching of a 100-ft. in- 
flatable sphere from AA'allops Island. 
Va.. (AW Nov, 2. p. 37) constituted 
the first flight test of Delta hardware. 
ITic second stage of the launching 
\chiclc was the complete final stage of 
a Delta. The shot tested the spin stabil- 
ization, rocket engine, explosive holt 
dam.shcll fairitrg, spring-powered pax- 
load ejection mechanism and the ahilitv 
to control to a high Icxcl the weight, 
lialaiicc and quality of hardware de- 
lixcred to the field on a specific time 


scale. Project personnel .say all were 
100% successful on the basis of quick 
look data. Part of tlic relialiility pro- 
gram included changes from the l lior 
•Able spin rockets. 

Although Delta Iras apiieared in 
artist's conceptions with a bulging fair- 
ing around tlic pavload, there actiiallx 
arc four or file fairing designs, xarying 
with s]iccific payloads. TTic bulging fair- 
ing will be used only if payloads can't 
be squeezed down, and types of fairings 
xviB he cut to a minimmii. 

Complex Vehicles 

NAS.A believes that it will be more 
u.seful to decide boxv adxenturcsome it 
can be xvitb more complex xehides only 
after it has seen what it can do witli tlic 
simpler xchicles. It feels tliat in the 
long run it will gain more time this way. 

Changes in the Delta oxer the Thor 
.Able configuration arc expected to gixe 
about a 30% increase in capability ox'cr 
the T'hor Able, project personnel say. 
although this is not appirciit from the 
few comparisons that can be made. 

Delta xvill be able to put 300 lb. 
in a X'crv low cartli orbit; 200 lb. in 


a highlx' circular cartli orbit of un- 
specified altitude; 300 lb. in an elliptical 
orbit with relativclx' close apogex- and 
perigee; 82 lb. in a highlx' elliptical orbit, 
and 63 lb. for a lunar mission, at- 
cordiiig to NASA figures. Delta’s critic,? 
.sax Mich a small pay load will return lit- 
tle or no iicxv data. 

Detractors liaxe criticized N.AS.A for 
failing to make use of either tlie Aerojet 
.AJ-lO-104 .Able Star eiieinc, xxTiich has 
about 2.5 times the tanliage rif the -AJ- 
lO-lOl.A nserl to launch Explorer VI. 
or the Lockheed Agena stage, poivcred 
by the 15.150-ib, thrust Bell Hustler 
engine and coupled witli the ITior to 
make the Discoverer x tlriclc. 

N.AS.A officials say tlicy arc consider- 
ing all engines but tliat a kevstone of 
tlie Delta program’s philoso|3lix is that 
it will not dcx'iate from its original 
lehicle conipoiicnts because tliat xx’ouid 
mean dex iatioii from its budget, its time 
scale, its reliabilitx goals, and, thcrc- 
foie, its basic mission. If these engines 
arc used with the 'Fhor- which is eoii- 
.sideied likely— thex' xvill bear other 
names and xvill not be part of the Delta 
project, NAS.A said. 
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USAF Program to Sell Facilities 
Nears Stage for Actual Exchanges 


Vt'ashington— Air I'orct; program to 
sdl a number of USAF-ownccl plants to 
the contractors ocenpt ing them is nn«' 
reaching the point of actual cxcluinges 
in ownctship. Plans for the program 
were initiallv laici down in 19s7. 

Under present planning, first two 
facilities to change liands will be the 
Santa Monica, Calif., plant occupied b\' 
Douglas Aircraft Co. and an installation 
operated by General Electric Co. in 
Jolmson City, N. Y. miniber of other 
pro|)osal.5 are under negotiation between 
the Air Materiel CommaiKl and tlic in- 
dividual firms iinolved- 

Air Force officials say a majority of 
the plants are World \X’ar II facilities 
designed for mass production which 
have limited militarv usefulness under 
present conditions where rclativcls' fess’ 
end items of an\ one weapon ssstem 
arc Ircing procured or planned. 

USAF Inventory 

.■\t present, the .Mr I'Crce owns 49 
active numbered facilities, inclndiiig H 
.rirfiume plants, eight engine plants, fisc 
heass press plants, fisc missile plants, 
four missile engine facilities and six fuel 
plants plus a mimber of misa'llmicons 
facilities, including lie|uic! oxygen instal- 

Most of the airframe and engine 
plants prolxilrls- will lie sold, if ]) 0 ssiblc, 
with tlie .\ir Force retaining |)ossession 
of the newer facilities such as tlie liquid 
oxygen plants and enough of the older 
installations to ensure that the U. S. rc- 

s ital defense production. 

In addition. .Air Force hopes to sell 
,1 mimher of US.U' facilities located 
within plant are-as largelv owned by pri- 
satc companies. 

In both cases, facilities the .\ir Force 
ho))cs to .sell to tlic contractors base 
been declared "excess to ownersliip" bv 
USA!' procurement and production of- 
ficial.s at -Air f'orce licadqnartets in 
Washington. 

The "excess to ownersliip" classifica- 
lion is applied to facilities where de- 
fense )3roduction is still under way. al- 
though most often on a limited scale 
where its o]3cratiou has become uneco- 
mmiical to US.AF. 

Once a facilifv is placed in this cate- 
gory. Air Force headquarters instructs 
the .Ait Materiel Command in Dayton 
to contact the prisatc producer in the 
plant and offer it for sale at "a fair mar- 

If. as one -Air T'orcc spokesman ex- 
plains. the contractor replies with a sug- 
gested price that "reflects good faith on 
his part." the negotiations are contimicd 


hv .AMC and. after tentatise agreement 
lias been reached, channeled through 
USAF headquarters and on to the 
.Armed Sciviccs Committees of both the 
House and Senate, whicli bv law must 
apptose an\' sale of US.AF ptoperh' with 
a value of o\er S2i.000. 

•After this approval is iihtainecl. the 
projected sale is jjassed along to 
the General Scniccs Administration 
through file .Arms Corps of Mngineets 
for final nigotiafions and disposal. 

.At present, onh the Douglas and 
General Klcctric proposals have been 
transmitted from -Air Materiel Com- 
mand back to .Air l-'orce headquarters, 
iilthougli a mmiher of letters liave been 
transmitted to otliei firms bv AMC. 

Propo.sed sale of the Douglas Santa 
Monica facilifv has lieen approved by 
hotli congressional coinmitte'Cs and is in 
tlie process of being referred to tlie Gen- 
eral Services -AdniinistraHon. 

Sale of the lohnson Cits'. N. Y., plant 
to General Electric has been approved 
liy the Senate cominittee hut must still 
clear the House. 

If. after receh ing tlie .-AMC letter, a 
contractor’s rcpli and suggested sale 
rice does not indicate a seriousness on 
is part to negotiate, the .Air F'orce must 
then continue its ownership of the 
faciliti at least until its defense con- 
tracts have expired and it can be dcsig- 


Washington— U. S. hist week fot- 
malli amiouiiced plans for deplovment 
of a Jupiter intermediate range ballistic 
missile squadron in Tmkes and, in a 
related nuise, proposed a gradual with- 
drawal of Strategic .Air Command fa- 
cilities from Alorocco. 

In anotlier area, the .Air Force also 
acknow ledged that the niimber of I'hor 
IRBM squadrims has been reduced 
from the origiiialli planned fisc to four 
as reported earlier hi .Avi.iiiox AA'itk 
(AAA’ Oct. 26. p. 27). The now-e.m- 
ccled fifth se|iiadron would luux’ re- 
mained within the continental U.S. 
as a back-up unit, the other four are 
being deploicd at bases in Great 
11 ri tain. 

In annnniicing the bilateral agree- 
ment to establish a Jujiitet squadron in 
Tiirkci, the Defense nepartnicnf said 
detailed arrangements for the bases luivc 
been completed. I he bases will lx: 
operated initiallv bv US.AF' [XTSonnel 
and later bi tlie 'I'lirk.s. It will be the 
third Jupiter sc|uadrim planned in 
Europe under N.ATO control. 'I'wo 
others arc scheduled to be deployed in 


iiated "excess of need.” "Excess of 
need." a classification one-step below 
"excess to ownersliip," is a neccssarv 
designation before tlic Air I''orce can 
actiiclv attempt to sell the plant to aiiv 
potential customer rather than to tlie 
tenant only. 

Potential Lever 

-An cffcctisc Icier, lioivcvcr— and one 
that US.AF’ says it ha.s not ict cniploved 
—could be the implied or implicit notifi- 
cation to a companv that, if it refuses 
to scrionslv negotiate, no further de- 
fense contracts will be forthcoming and 
tlic plant will be allowed to pliasc out 
into the "excess of need" categorv 
which entails a complete halt to |3ro- 
dnetion. 

•Air F'orce procurement officials be- 
lieve that the sale of a facilitv rather 
than its closing should gcncrallv be pref- 
erable to all parties concerned- It en- 
tails a iiiinimuni disruption of the labor 
and niaiiagcincnt forces iniolvcd and, in 
addition, permits the eniplovct to 
liroaden liis own base of operations bv 
seeking coniniercial contracts ot other 
defense work which he probablv could 
not pcrfonii so long as the plant 
remained under USAF’ ownership. 

!n addition to the firms which liavc 
been, or may be, designated "excess 
to ownership." nine other plants have 
Isccn approved for chssification of "ex- 
cess to need” by Air Force licadquarters 
since all production has come to a halt. 
Tlie largest of these is the F'ord Chicago 
plant wlicre Pratt & AA'hitncv J 77 turbo- 
jet engines were once produced. 


Italv. Nuclear warheads for the missiles 
will remain in U. S. custody. 

I he lAefensc Department said the 
entback in the nimibct of riiot squad- 
rons from file to four represents an 
"adjustment of programs” that still "as- 
sures a lialaiiecd use of aiailabic re- 
sources to meet current defense needs." 

'Hie department said, hiiweicr, tliat 
since special requirements for the mis- 
sile defe-nse and the National -Aeronau- 
tics and Space Administr.ition still exist, 
limited production of the 'I’hor bv 
Douglas .Aircraft Co. will continue un- 
til these needs arc satisfied. 

The prnpusal for withdrawal from 
die three S.AC bases in Morocco have 
been presented to the Mornccaii gov- 
ernment. and. after arrangements have 
be-cn completed, it is expected tliat the 
closing of S.AC bases and remoial of 
personnel will be accomplished by 
stages over a period of several years. .A 
major reason behind the gradual ivitli- 
drawal is to lessen tlie impact on the 
Moroccan cconomi. It is estimated 
diat U.S. forces and dependents spend 
about S40 million amiualli in Morocco. 


U. S., Turkey Plan Jujiiter Sites 
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Special Training Areas 
Programed by SAC 

AVashington— Establislimeiit of seven 
special air routes for Strategic Air Coin- 
inand low-lcicl training missions was 
announced last week in a joint state- 
ment by S.AC and the Federal Aviation 
Agency. 

Radar bomb runs over siinnlated tar- 
gets throughout tlie country will begin 
oil Nov. 27 with Boeing B-47 and B-72 
jet bombers flying the new routes, which 
arc 20 mi. wide and varv in length up 
to 500 mi- lire aimnnncemcnt did not 
disclose specific areas where the tests 
will be made. 

I'cmied the "Oil Burner” routes, the 
militarv flight paths will start at a 
miiiiinuni altitude of nof less tlian 
1,000 ft- above the liiehest terrain and 
run upwards to 20.000 ft. and higher, 
according to F.AA. 

Dcsigned to increase S.AC’.s all- 
weather proficiency, the nintes are !o- 
catexl primarily over sparsely settled 
areas away from population and air|i(irt 
centers, "nicy will be in use an average 
of about 10 hr. a dav during two 7-iir. 
periods five davs a week, llic schedules 
will avoid peak civil air traffic periods. 

The announcement said that air car- 
rier. business and private aircraft op- 
erators will be constantly infoniied of 
tlie probability of S.AC missions in tlieir 
areas. SAC aircraft living the "Oil 
Burner” routes also will maintain an 
approximate speed of onlv 700 niph. to 
aicrt the possibiiitv of disturbance from 
sonic booms. 

Germany and Canada 
Seek Standard F-101 

Bonn— Current discussions between 
AA'cst German and Canadian officials 
ill Ottawa arc aimed at bringing closer 
coiiicidcnee between the two countries’ 
combat versions of the Loekhced F'-104- 

I’he German configuration, the 
F’-104G. is designed for a dual bombing- 
interceptor mission. The Canadian ver- 
sion. ttic CF-111. places primary em- 
phasis on the bombing mission. It 
would be assigned to tlie N.ATO com- 
mand as follow-up equipment for the 
Avro CF'-lOOs now stationed in Gcr- 

T’hc first of Canada’s F-Ifl4.' is due 
off the assembly line in April. 1961. Tlic 
first of the Getnian all-weather Star- 
fighters is scheduled for coinpletioii in 
Octiibcr, 1961. Each coiintn- intends 
to build 200 planes, hut the Gcmian 
order will he supplemented bv 66 
F'-104Gs built by Lockheed in the U.S. 
I.ockheed expects to lias'c the first of 
this production run rcadi' bi' .August, 
1960- 

Bclgians and tlie Dutch have posed a 
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Martin Lea\ ing Airplane Business 

question of semantics involved sinre Martin doK not define as an 'airplane s.icb 
vehicles as the manned stage of Ds-na-Soar. 

1'his was in eontiast to seiib'ment at Martin as late as Inst summer |.\AV June 8. 
p. 97). but the cancellation of the l’6M jet seaplane contributed to a change. In 
Martin’s third quarter report. Cliairnuni Ceoige M. Bnnkei noted that: 

“It (Martin) is to all practiesi purposes out of the aircraft business. It does not 
expect to design and produce another aircraft. Hiis transition to the aero-space. 
inis.sile, electronic and nuclear fields is ncarb' complete," 

Speaking to the Boston Soeiclx of Scciiiitx .Analssts last week. Bunker reiterated 
the policy, but pointed out Martin was in the defense business mnte than ever. 
"The first of what yon have hcictofore clas-sificd as the old-line aircraft bnildcis 
h.is become the first to shed its W'ings," Bunker said. 

He also disclosed at Ihc meeting that: 

• Negotiations with Heiiikel. Messcrschmitt and Tclefmiken for formation of a 
new companv ate almost complete. It would be owned half bs' Martin and half 
bv the Oeriiian companies. Martin is interested in I'elefiinkcn’s commercial elec- 
tronics capabilities and also in production for the Hawk missile for N.Al'O and 
perhaps of the air-breathing Macc if 'A'cst Gciniam orders it. 

• More than of the common stock of Geiieial Precision Equipment Cor]S, 

has been acquired in the last four months. A substantial purchase of General Preci- 
sion's $2.98 prefened stock, sold to the public last suniiiier. also has been made. 

Blinker said no merger is planned now since be feels the dispaiitv in Marlin and 
General Precision sales and earning’s considering present market prices, is too great- 
Gcncral Precision’s Chairman James AV. Miinay added that two ofbet companies 
bad shown interest in merging with CPE. but that none was contemplated. 


further wrinkle in triiiig to arrive at a 
Standard \crsion of tlie I''-104 for Eu- 
rope. Botli countries reportedly are 
close to making a decision to hiii' be- 
tween tlicin 200-700 adxanccd all- 
wcatlier Starfighters. Howeicr. they 
wisli to place primary emplia.sis on tlic 
intercept mission- 'I hey also favor 
breaking down tlie total German-Bel- 
gian-Dutcli order so tbat each of the 
three countries build the same jiarts for 
the entire order of 400-500 planes. The 
four German firms— Mcsserscliinitt. 
Heiiikcl. Dornier and Sicbcl— rcporte-dli' 
were intiallv reluctant to divide tlic or- 
der six wax'.s instead of font even tluingh 
there would he a greater quantity of 
the parts each woiifd bnikl. That ob- 
stacle now is iindcrstnod to Innc been 

Little Joe Shot Tests 
Mercury Escape Unit 

Washington— Second lioilcr))late 

model of the 2,000 lb. Merciirv cap- 
sule was fired bv a Little Joe booster 
last week in a successful test of tlic 
pilot escape system under niaxiniiim 
aerodynamic loads. 

llic capsule was boosted to 77,000 
ft. altitude where tlic escape rockets 
mounted on a 16 ft. tower above it 
were fired. These rockets burned for 
one second, sending the capsule in a 
large arc to an altitude of 75.000 ft. and 
a point scxeral thousand feet from the 
path of tlie Little Joe booster wliicli 
was simulating the .Atlas 'cliiele to be 
used during the manned fliglits. 


The csca|3c tower was jettisoned after 
a 20-seC- coasting iiitcnal and a stabiliz- 
ing drogue clnitc was deployed after 
another 10 see. Three minutes after 
sc|xiration at about 10.000 ft., the 
main chute was inflated to reduce the 
rate of descent to 70 ft. pet second. 

Data gathering wa.s done mostly bv 
on-board recorders with telemetering 
Ixiiig used to send acceleration infor- 
mation to the groiiml. Data inehi'lod 
strcsfc's in the structure and tvpe of 
aerodynamic motion tliroiigli flic sc|ia- 
ration and rccovcrx' plia.scs. 

Tile first Little Joc-Mcrciin' cansnlc 
flight last Oct, 7 was a successful test 
of the eight engine booster with all of 
its four Pollux and four Reernit engines 
firing. During the second flight, a short 
trajcctori- was desired and two of the 
Pollux engines were diiminies. 

Capsule rccoxety was complete 45 
min. after launch. AA'hen the main 
piracliutc deployed, a smoke bomb was 
Ignited and a flashing light turned on. 


SovifI Rocket Plans 

AA’jsbiiigttm— Sox-ict astronomer Boris 
Kiikarkin lias announced that more rock- 
ets definitely will be sent to the moon 
and Ihc planets to take photos, including 
color, to become pemianenl scientific 
rclai- stations and eveiihvilb gather 
.samples of substances. World’s largest 
X-shaped radio tclescojie also rs being 
built near Moscon- to study deeper lovers 
of the moon’s surface and to tis- to learn 

hating its surrounding blanket of fog. 
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Irvine Pushes ‘Fresh’ Space Approach 


By Erwin J. Bulbaii 

Widiita, Kan.— Tlic United States 
must drasticallv streamline its defense 
and gosernment researcli organizations 
and assign greater responsibilities to 
indnstrv to beat tlic Russians in tlic mis- 
sile and space race, Lt. Gen. C- S. Ir- 
\inc, (US.M’’. ret.), stressed here last 
week. 

Speaking during tlic 1959 national 
midwestern meeting of the Institute of 
the ,\cronaHtical Sciences, the former 
deputy chief of staff for materiel, head- 
quarters, US-^F. now vice president- 
planning. Avco Manufacturing Cnrp.. 
said it was oln ious that the U. S. eaiinot 
maintain an efficient and cccmoinical 
militari’ posture in the years ahead if 
we insist on adhering to tradition and 
policies as old as Genghis Khan. 

Inine outlined several basic areas 
reriuiring a fresh and enlightened ap- 
proach. otherwise, he noted, “we will 
continue to look at the tail lights on 
the Russian caboose, ahv-avs rountliug 
the corner ahe.id of us." lie said that 
some seven rears ago the U. S. was 
ahead of the Russians, but two years 
ago thes liad already achieved paritv 
with the U.S. in important missile and 
space development, and now he esti- 
mated that thev were alicad of us in 
certain areas. 

lie ealled. as essential to survival, a 
simple and positive civilian and inilitarv 
command striichire ns the first and most 
inniortant basic area, .\cknmvledging 
the need for a strong, well-iiiaiiaged and 
well-financed National .Seronantics and 
Spice .Administration, for siii>crv ision of 


Soviet Speeti Kecortl 

r:iiiv-llrjd(|ii:iiwrv of the Fedcrati'.m 
.ycioiiaiitique liitcnutioiiale last week 
received notification from Moscow that 
j Soviet sin|lc.tiirlMijct aiiciaft has es- 
tablislicd a world speed record of 
l.-tS't niph. (2.J88 km.). 

Present I'.\I siveed record, according 
to FU. is held by USAF Capt. Walter 
Irwin who on Aug. 16 last sear flew 
at 1.38-t mpli. in a lawkliccd F-lfl-t. 

Soviet telegram to FAI gave the air- 
craft designation as F.66 and the jnlot's 
name as Georges Constantinovitcli Mos- 
solov. No other details were contained 
In the telegram. Usual procedure is for 
the claimant eoiintrv to follow np its 
telegram annonneement with dociinicii- 
tation to support its claim. French re- 
ports from Moscow indicated the tc- 
|)ortcd record flight was carried out at an 
altitude of -fO.flna ft. 


purelv scientific endeavors, lie contended 
that N.AS.A must aint.iin within itself 
important and authoritative elements of 
our military management to assure 
|)ropcr control and direction of the top 
scientific effort. Me stressed that 
N’AS.A's essentia] role slionid be in 
ba.sic and applied research and the .staff 
1)0 pircd, if nccessarv. to carrv out 
these functions— vvliicli lie saw as dc- 
vc!o|)ing broad, far-reacliing programs. 

Irvine de|)lored what he claimed was 
a tendenev in goveninieiital organiza- 
tions. parHeiilarlv- new one.s such as 
N’.AS.A. to wish to tie u|> a companv’s 
proprietary rights, covering its 20 years’ 
|)ast work, if it is to work on one ad- 
vanced piece of defense husiiicss. He 
called such retroactive provisions asking 
for goverument title to prior company- 
sponsored researcli obviouslv unfair, and 
certainlv not ethic, d or sound business 
practice. 

lie called it axiomatic that the U.S. 
must not permit duplication in govern- 
ment shops, arsenals, dc|iots or labora- 
tories, of those creative and productive 
efftirts best perfoniiecl in a free competi- 
tions should establish the requirements 
and the direetiem of the basic research 
effort; the development engineering, 
production eiiginecring and finally the 
lirecision inanufachuing of tlic hard- 
ware itself, must he liaiidled by large 
and .small industrial corporations, ac- 
cording to Gen. In ine. 

Tliis must be done, he said, be- 
cause government-nwned-;md-o|x.Tated 
bureaus follow the Russian system, and 
tliis method only works if tliere is a 
dictator— vve can’t beat the Russians hv 
copying their system. Its ine added. 

W'hen we trv to separate research 
and development functions between 
\.\S.\ and the .Advanced Research 
Projects .Ageiicv and the three military 
de|)artments, he said, we have had the 
utmost dilficultv and a great deal of 
time and effort of our most e-a|3able 
jieople has not been used to advantage, 
llic real U.S. c.ipabilitios in the .sp,ia 
field lies primarilv wifli private industry. 

Within N.ASA and at the top of the 
Department of Defense, In hie urged 
tliat vve switch quickly to a modern 
streamlined organization, greatly re- 
duced in mimbers of div isions and iium- 
hers of |)Cople. .A simple, imdcrstand- 
ablc and operalile military-type line and 
staff orgiiiiization. with top civilian per- 
Miniicl given higher grades and higher 
pav, should be able to |)rotliice ap|)to- 
priate resiilt.s. 

Next, In me cnntimicd, is ntvd for a 


single inilitarv senicc. with functional 
divisions for land, sea and acrosiiacc; a 
single unifonn, a .single inilitan' com- 
mander, equivalent to the present chair- 
man of the joint chiefs of staff, re|)ort- 
ing directiv to the secretarv of dcfeiisc. 
Irvinc tagged the present joint chiefs 
of staff organization as “a verv fine de- 
bating societv,’’ with its chairman |)0r- 
initted onlv to make recommendations 
to his civilian counterpart, the head of 
Department of Defense, and not dc- 

Worid Command 

Under the senior inilitarv com- 
mander of the new organization, there 
should be a vice commander for each 
of the three functions, on a world-wide 
basis. Single world-wide commands for 
tile strategic air function and for the 
air dcfen.se function should be created 
and apiiropriate coinniands arc essential 
for operations on the surface and below- 
the surface of the sea and finalh, for 
all troop operations on land, he said. 

Specialized engineering, procure- 
ment, |)roductioii and support ojiera- 
timis should be set up for each of the 
three major fimctional areas, in order 
to prov ide proper eluiiii of coinmand. 

Civilian transportation was another 
Kisic area Irvine claimed needed a fresh 
approach. In the past, he said, it has 
been the teiidencv for the .Air Force 
and the aircraft 'industry to provide 


ALBM FuUire 

AVjsliimjtmi-nLvisiim im whether tr. 
proceed with the dcvelo|niicnt and pio- 
diicti’on of .Ait Force's G.AM-87A aic 
laiiiieltcd Ixillistic missile will depend 
ill part upon tesnils <if a detailed aiialy- 

las Aircraft Co., the ,\I.BM prime con- 
tractor. riic study, tequcstcd by ofliec 

an^AI.BM with sufficient accuracy to 
be fcictically uscftii can be designed, pro- 
duced and put into opctational use bc- 
fotc manned bombers become obsoles- 
cent. Defense Depiirtiiicnt is not op- 
|>osiitg the G.y.M-87.\ |irogram, as m- 
niotcd in some quarters, hiit feels that 
previoiLs timetables and predicted ac- 
ciuacics are not realistic. It wants to 
avoid beginning an expensive program 
wliicli will suffer costlv eanccllation 
later. Current .Air l•otec GAM-87.k 
I'liase I study crmlract at Douglas has 
been extended from Oct, 51 to early 
1960 to cover program analysis re- 
quested bv Ibcfciise Dcpartmeiif. 
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developments in civil air transportation 
on the basis of accidental "fall-outs" for 
miliharv efforts. We must, lie said, 
direct a much greater portion of our 
best scientific, engineering and indus- 
trial efforts toward satisfying civil trans- 
port requirements. On tlic long term, 
it is essential when vve produce and 
optimize Mach 5 transports. It is 
maiidatorv that vve optimize propulsion 
and bodv structure combinations into 
idea! configurations to permit ccomimi- 
cal and efficient transportation at speeds 
to Mach 10. 

Irvine noted that the civil transport 
requirements of the future provide an 
opportunity for the ex-iiiilitary minds, 
in civilian aviation manufacturing and 
engineering organizaitioiis. to analyze 
requirements for more effective move- 
ment of people and materia! and ensure 
fulfillment of these needs. 

I’or example, he noted, vve have, with 
the advent of jet transport operatinus, 
developed cxpcclitiou.s means of mov- 
ing people and cargo fioin runway to 
runvvav; liowcvcr, our methods of trans- 
porting these laads from lioiiie and 
office to runway on dcijartiire and from 
tmivvay to home and office on arrival, 
arc antiquated and inefficient and not 
on a par witli the tr,ins|:ortatioii effi- 
ciencies vve must attain in the future. 

It is also imperative that strong and 
positive action be taken to coiiipletclv 
align all air traffic communications and 
flight control svsteins— civil and inilitarv 
—under single civilian control. In these 
areas, if is iuiporative that senior com- 
mand and supervisotv tasks be per- 
formed by personnel holding inilitarv 

so thaf "the 50-sec. transition from 
peace to war alert" can be aecinnplislicd 


Putt Heads IAS 

Wichita. K9n.-I,t. Gen. Donald I.. 
I’utt. (US.AF. ret.), has been elected 
)>residcnt of the Imtitiilc of the .Aero- 
nautical Sciences for I960, succeeding 
AAilliaiii Littlcwood, vice |)rcsideiit. 
equipment research fat .Ameticmi .-Air- 
ing the institute's National Midwcsfcin 
Meeting. 

Gen. I’lilt now is president of United 
Research Corp., Menlo Park. Calif., a 
United .Aircraft Corp, siibsidiarv. 

In another action, J. Karl Seliacfcr. 
Bueiirg .Airplane Co. vice chainiian. v\ho 
lelired from the company earlier this 
vxxir but retains liis title, was honored 
bv the institute for his eoiitrihiilioiis to 
tlic aircraft industry and the U. S. dur- 
ing the past 31 years. Scluicfct joined 
Stcacnian .Aircraft Co., predecessor of 
the Bocing-Wicliila Division, in 1928 
and for many years was general nhinnget 
of the division and a vice president and 



Rockeldyne Tests 400,000 lb. Thrust Engine 

Research and development rocket engine in the -iOO.OOO lb. thrust class is .shown in staKc 
firing test stand in this first piioto made at Rockctdync's Field Propulsion I-aboralory. 
Fiigine. designated K-I by the coni|>aiiy. is not scheduled for any specific vehicle at present: 


for all individuals concerned bv a .single 
Dc|):irtmeiit of l^efeii.ve executive order, 
over their own traffic control circuits. 

hulure dcxehipmciits in air transport 
were also discussed bv aviation pioneer 
Grover l-ociiiiig, who asserted that pro- 
gress in air freight could make the SI 
billion St. I.awrciicc Seavv-av obsolete 
ev en before the cost of tlii.s giant |>rciject 
wav amortized. 

I.oeniug envisaged entry of air cargo 
planes into bulk shipment fields in 
direct competition vvitli sea-going 
freighters. lie jiointcd out that even 
current types, sucli ax tlic Lockheed 
Super Hercules. Caii.idair C1..-44 and 
19ciuglas C-I55 turbopropv could haul 
bulklrxids. such as malt or flour, 
directiv from processing plants- or even 
vvlicat loaded mi planes on airstrips ad- 
joining farnis-at a cost of approxi- 
iiuitelv 4t tt'iits per ton mile on a trip 
of 2,f)00 mi. to South .American con- 
sumers. Total cost would he ap|)to\i- 
niatelv S117 per ton. or 21 times the 
cost of shipping it via freighter. But 
.some buvers might be mlcrcstcd in such 
shipments even at increased cost con- 
sidering travel time vvmiUl be apjiroxi- 
matelv 64 hr. compared with about 22 


days that it would take by freighter. 

I.ncning said that bv 1970. iiiiicb 
bulk as well as general cargo will be 
air shipped. He believes that the 1970- 
tvpc cargo plane will lie able to deliver 
in one vear as nuich cargo as a 10.000- 
ton freighter in the same |)eriod- 

I.oeniiig saw the air cargo transport 
of 1970 as liciiig an cight-jet turbufan- 
poweted air])lane capable of airlifting 
100-ton loads at 650 inpli. AA’itli this 
performance, the airplane would be 
callable of providing a cargo lift of ap- 
proximately 525 million ton miles per 
vc.ir on the basis of 5.000 iir. utiliza- 
tion, or more than IOC times the air- 
lift capabilitv of cargo planes of just 
15 wars earlier. Fuel coiisuuiptinu 
would be on the order of rme-qnartcr 
pound per hour per pound of thrust. 

Looking toward I970-19SO. he con- 
templated a Mach 5 c.irgo plane capa- 
ble of carrving 100 ton.s |savloiid pro- 
viding airlift of 1,250 billion ton miles 
|)et year on the basis of 5.000 hr. an- 
nua) utilizatinii. .A freighter carrying 
10,000 tons at 20 mpli. operating 5.000 
hr. aiiiiuallv would provide a total of 
onlv one billion ton miles aiinuiillv. he 
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Uniform Cost Control Principles 
Adopted by Defense Department 


By Katherine johnsen 

\\'asliiiigtoii— Defense Department 
last week retc-asetl a uniform set of "cost 
jirinciplcs" applicable to all defense con- 
tracts— except the competiti\'C bid con- 
tract in which only the price is of gov- 
ernment interest. 

Until now. Defense Department has 
had two sets of cost principles applicable 
to two limited areas of contracting— one 
to cost tcinibiifsablc conttacts— genet- 
aliv rcscatcli conttacts— the other to 
contract termination settlements. There 
has been no explicit guide line as to 
v.hat is and what is not allowable cost 
for the major area of negotiated fixed 
price contracts. The nc«’ principles 
h’ to all three areas. 

'be uniform set of cost principles, 
over fire scars in tlie making, was 
adopted and released on the esc of 
the most thorough-going congressional 
resiew of military proenrement |)olicics 
since the end of \Vorld Wat II. 'Ilic 
extension of the Renegotiation Uiw 
pissed at the past session directs the 
I loose and Senate Armed Sets ices com- 
mittees to study and cs'aluatc inilitaiy 
contract practices (.A'\' July (i, p. 29), 
House .Anncd Services, as well as I loose 

,\|)|3ropriations Committee, has inctfcc- 
liieh- prodded Defense Department for 
several I'car.s to establish uniform cost 
f.ictors for all negotiated contracts. 

Defense Department, c\|3laining the 
long dela\. pointed out that it "has had 
cost principles for cost type contracts 
and for termination settlements.” add- 
ing: ‘'The extension of cost principles to 
the fixed pria' area is a \cry complicated 


and contro'ersial subject. It has been 
neccssarv to take into consideration the 
strongh’ held views of manv parlies at 
interest, including tbo.se of industry. 
'Ilic resolution of these areas of con- 
ttoserss' has been difficult and. bcncc. 
progress has been somewhut slow." 

■Jlic department also noted that it 
was issuing its cost criteria in the face 
of indiistrv oppo.sition. and commented: 

'Tndustrv lias traditionally opposed 
anv of our regulations «bich set forth 
specific costs as unallowable. Industry 
contends that the government should 
allow all nomia! costs of doing business. 
For this reason, industry is opposed gen- 
erally to most of the disallowances vve 
have prescribed- Industry is also op- 
po.scd to the utilisation of cost prin- 
ciples in the fixed price area,” 

Defense spokesmen characterized the 
new set of principles as ‘‘generally earn- 
ing out past policies . , . tightening up 
in some respects , . . loosening np on 
nther.v.” 'I'bcv gave “the expansion of 
coverage’’ and “tlic elaboration of de- 
tail” as the notable features of the new 

Poliev-vvise, tiic most .significant as- 
pect appeared to be that they give for- 
mal authorization for the government's 
sustaining the cost-or part of the cost-- 
for a com|3:uiv's basic rcsearcb not di- 
rectlv related to a spceific contract- ’Hiis 
iv in line with the -Sdininisfratinn's 
Ijoiicv of encouraging scientific research 
by private industrial firms, rather than 
liaving governnient aeentics assume an 
increasing burden in the field, ^^'hilc 
so-called “blue skv” research, if “reason- 
able.” is an allowable defense contract 


cost, hardware development cost nmst 
be directly related to a s|)ccific project. 

Here is the restriction which is 
spelled out on government financing of 
basic research as an indirect cost rm a 
defense contract: 

"The reasonableness of expenditures 
. . . should be detennined in light of all 
pertinent considerations, such as |3reii- 
ous contractor research and develop- 
ment activitv. cost of past programs and 
changes in science and tcclinofogv . Such 
cx|>cnditurc5 shiHild be pursuant to a 
broad planneel program, which is rea- 
si'nablc in scope and well managed . . . 
advance agrecinents . . . are particularlv 
important in this situation. In recogni- 
tion that cost shatine of the contractor's 
indc|)cnck'nt research and development 
program may provide motivation for 
more efficient accomplishment of such 
program, it is desirable in some cases 
tliat the government be-ar less than an 
allocalilc sliarc of the total cost of the 
program. . .” 

In flic area of fixed-price negotiated 
contracts. Defense Department said the 
introduction of a set of concrete cost 
allowance and disallowance |srincip!cs 
should result in savings to tlic govern- 
ment “in the long run.” It commented 
tliat “since wc liavc not provided vpc- 
cific guidance in the past, these now 
princi|3les will, at least in some in- 
stances, result in reduced recoverv’ by 
contracturs for certain particular items 
of expense." 

live deiwrtnieiit said that the new 
principles “will not materially change 
our iipetatiims" in the area of cost rciin- 
hiir.semeiit contracts— wliich liavc been 
under cost criteria for many years. 

Use of tlie new 2S-pagc set of cost 
prinei|)k'.s by government contracting 
officers is immediately pennissivc. It 
will become requisite, as of /iily 1. 1960. 
Kxistiiig contracts may he amended to 
bring them into conformity with tlve 
new principles, the dci>artmcnt said. 

Industry Wage Boost 
Debated in Washington 

\\'aslungton-Initial steps leading to- 
ward possible increases in the mininmm 
wage in tlie aircraft and electronics in- 
dustries will be taken at a meeting 
Nov, 19 between industry, labor and 
laibor Deparhiient representatives. 

•A questionnaire on prevailing wage 
scales, whicli the Labor Department 
|)lans to send to hundreds of firms, will 
he discussed at the meeting. 

Tire \\'a!sli-nealv Act authorized the 
government to set the minimum wage 
tor defense contractors, llic current 
51.05 an hour minimum wage for the 
aircraft industrv was established in 
19-19. .A minimum rate has never been 
set for government electronics and mis- 
sile contractors. 
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Eagle Missileer Compelilion 

Washingtoii-Navv Bureau of Wcairons finally has decided to break out its require- 
incut for Missileer, a new carrier-based 50.000-lb.-ftoss aircraft to carry its l<iiig-taiigc 
k'.aglc air-to-air iiiissilc. Shortage of funds for the ptogram and the shoit-lead-tiiiic 
requited to meet the tkigic’s timetable were halting factors (.W Oct. 26, p. 25). 
However, bidders conference is now sehednied for Nov. 16. In Washington. 

Request for proposals to airframe iiianufactuters are expected to be issued by the 
Bureau of «‘ca)>ons shortiv thereafter. Utters have been sent to |)tospcctivc bidders 
with an outline of the requirements for the new aircraft- Requests for proposals also 
h.ive been circulated among aircraft engine niamifactvireis. 

Bureau of Weai>oiis is leaning toward a completely new aircraft, but if it 
appears that cost will be excessive in the light of present sltiiigcnl economy Navy 
may be forced to use an existing aircraft- A modified Gnimman A2F has been 
mcntioiied favorablv in this category, but it would have to be scaled up to meet 
the tequirements Navy has envisioned for the new canicr-based Missileer, which |!rob- 
ably will involve larger radar seaitiiing capability, a greater quantity of avionic equip- 
ment, increased engine thrust and increased radius of action. .Another rcqiiiTcnicnt 
is the mounting of six Kagle missiles. 

.Another aircraft the Bureau of AVeapoiis is considering is a modified Douglas 
.AID, This aircraft is too hcavT-70,000 lb. gross-for the new tcquircmcul but would 
be less expensive than the A2F. 



Sikorsky Unveils 
Rear-Loading HR3S 


Rear-lnading version ot its liSS-2 twin-hirbiiie liclicoptcr designated the I1R5S-! was 
demonstrated bv Sikorsky .Aircraft last week to Royal Canadian .Air Force officers at Ottawa. 
Both Sikorsky and A'ertol .Aircraft are coni|)etiiig for a Canadian order for an off-the-shelf 
battlefield helico|>tct and both coinpuiiics are ptc|>atcd to carrv out at least a portion of 
prodiictioii In Canada tliiougli Canadian affiliates (AAA' Sept. 28. p. 23). Mockiip. shown 
ill these photos, also has been dcmanstratc-d to the U. S. Marine Corps. Hie MR3S uses 
the same rotor sy stem and General ICIcctric 1'58 powcqrlants as the IISS-2. Dimensions of 
the rear door, hakcii on a vertical cross sccb'im, arc 78 in. high and 74 in, wide. 
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Sidewinder Hits Target in Overcast 


Tyndall AFB. t'la.-USAl 's William 
Tell n, its sncntli «i)rld-widc weapems 
meet, was liighliglitcd b\- the ijetfonii- 
atice of the Lockheed I'-iOd Slarfighter, 
participating for the first time, and the 
o\cr-all marksmanship of the 12 com- 
peting teams while firing in what the 
judges considered the worst weather 
that could normally lie expected for 
actual combat missions. 

Kffectir ciiess of the I'-lO-l. with its 
iionnal combat load of t«o Philco- 
Ceneral Klcctric GAR-S Sidesshider in- 
frared homing missiles, in performing 
tlic air defense mission has been ques- 
tioned because the perfomiance of in- 
frared guidance systems is degraded by 
clouds, tog, and osercast, Tlic two 
|Mrticipating I'-lO-t teams, lioweser, 
three times scored direct hits on target 
drones in lieavv nsercast and con- 
'.istenth scored near misses well within 
the Icflial radius of the prnximils- 
fuaed Sidewinder's 'ss llu svathead (A\V 
Oct. 26, p. ^21. 

Onlv four tspes of ,\DC fighter inter- 
ceptor aircraft competed in the meet. 
McDonnell's I’-IOIB. Republic's h'-lOr, 
and Comair’s F-in6 were not con- 
sidered h\' the ,\ir h'orcc to have been 
opctational for a long enough time or 
in sufficient quautilies to make a 
represent, !ti\c sliossing. So that a sys- 
tem of relafise sa)riug based on comliat 
etfcctiscness could he used, tlic four 
hpcs of participating aircraft were 
fiiiided into three categoric-s: 

• Northrop F-89J Scorpions. Three 
FfiOJ teams from .\DC competed, firing 
the Douglas MB IT non-nuclear prac- 
tice version of the MB-I Genie. 

• Convair F'-102.\ Delta Daggers. 
I'hrce K-I02,\ teams from ADC and 
one I'-102,\ team each from the Pacific 
\it I'orce, .Alaskan .Air Command, and 
lire U. S. .Air Force in iMinipe, fired 
Hughes G.\R-1D radar homing and 
C.\R-2 infrared homing Falcon mis- 
siles. Because the Falcon is equipped 
with a file-pound warhead and a con- 
tact fuze, scoring for the F'•102.A tenns 
rixiiiircd that a missile missing the 
small drone target must |jass much 
closer to it than for the other missiles 
fired to receive full credit for a hit. 

• F-104A Starfighfers and North .Ameri- 
can F-iOOA Super Sabres, Two F-IO-IA 
teams from ADC and one F-IOOA team 
from the .Air National Guard fired the 
G.\R-S Sidewinder. 

The effectiveness of the G.AR-S in- 
frared guidance svstem in a heavy over- 
cast is attributed bv indnslrv sources 
to the relativclv narrow scanning angle 
of the guidance optical svstem and the 
sensitivih- of the infrared detector, 
coupled with the fact tliat the optiinimi 
range for launching the missile is 
shorter than fur the infrared-guided 
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versions of the Falcon missile. .As 
originallv conceived bv the U. S. Naw, 
the pilot of an aircraft armed witli 
the Sidewinder turned on the mis- 
sile's guidance svstem as he approached 
the target. He would then close with 
the target so that it appeared within 
a sector of about five degrees directly 
ahead of his aircraft. When the mis- 
sile's guidance svstem detected and 
locked onto the target, the pilot vs'as 
told this bv a buzzing in his earphones. 
He then laimchcd the missile at his 
best estimated range. 

Hie -Air F'orce cxpltwnicnt of the 
CAR-8 is similar hut differs in that the 
range information nbtafned hv the air- 
craft's radar is used in calculating the 
nptinnmi point of launch, also received 
hv the pilot through his carphone.s. 

USAF-NaAv Re\iews 
Beech Maeli 2 Drone 

W'icliita, Kan.— I'irst wea|3ons svstem 
|3rogram review was carried out hv Navy 
and US.Al' technical persnmicl on the 
new Mach 2 Beech XKD2B-I low-cost 
expendable target drone here last vveek- 
Wiimei of a joint Navy-US.VF' design 
competition (.\W May 2s, p, 32). 
the system designated WS--t2fiL, is 
powered bv a Rocketdviie liquid-propul- 
sion rocket motor, weighs 360 Ih. and 
is capable of attaining "O.OOO-ft, alti- 
tudes- It is scheduled to become opera- 
tional in 1Q62, 

I he fifth |>rogr;mi review also was 
carried out simnitaneonsly on the pro- 
peller-driven Beecli KDB-1. in prodne- 
Hon for N’avs and .\rmv, and included 
a stiidv of the more advanced XKDB-2 
model, which made its initial test flight 
at Xavv's Ft. Miign, Calif., Missile Test 
Center on ,\ug. 6. 

Production KDB-1 has hcen success- 
fullv laiuiched by the First F'leet off the 
F'.ast Coast, .\rniv also has successfully 
used the target in tests of its Rav thoon 
Hawk air-tn-grnund missile system. 

News Digest 


North American test pilot Scott 
Cros.sficid last week made an emergency 
landing in the X-13 research vehicle 
after an ex|)losion in one of its rocket 
engines can.scd some structural damage. 
A fire warning light came on seconds 
after the X-13 drop|x:d from the B-52 
inuther ship at 43.000 ft. 

First ])roduetion Cessna T-37B, more 
powerful version twin-jet primary trainer 
in service with Air F'orce was rolled out 
bv Cessna .Aircraft's Military .Aircraft 
Division at Wichita, Kan., late last 


week. In addition to prime production 
contracts on 'I'-37B. the canipany will 
partici|iate in a retrofit program which 
will modernize liundrcds of T-37,A's to 
the latest configuration. 

F’ollovv-oii contract for Republic 
F-103 Tlumdcrchief fighter-bomber aft 
fuselage sections and ailerons, valued 
at more than S3.6 million, has been 
received hv Beech .Aircraft Corp.. 
Wichita. Kan., bringing to approxi- 
matclv SIO million the total dollar vol- 
ume assigned the companv on the F'-103 
program and extending this work to 
niid-19fii. 

Order worth S14 iiiiiliou for three 
Comet 4C turbojet transports has been 
placed with dc Havilland .Airaaft Co- 
Ltd.. by Compania Mexicana de .Avia- 
cimi, Mexican affiliate of Pan .American 
World Ainvays. Delivery of the first 
two is ijkmncd for December; the third 
is scheduled for delivery in mid-1960. 
'Ihc order brings the total mnnber of 
Comets ordered to 39. of which 19 
Iiave been delivered, 

Rome .Air Materiel .Area will rcc|nest 
indnstrv pro|)osals on Nov. 20 for dc- 
velo))inent and production of a hard- 
enal automatic North .American .Air 
Defense Comlrat Operations Center 
(COC) to replace the present svstem 
at Knt .AF'B, Colorado S|)rings, Colo. 
The electronic support system is iden- 
tified as 223-L- 

Eartli satellite powcrplant will lx; de- 
signed and tested for U. S. .Air l'’ora' hv- 
.Allison Division of Genera] Motors 
Corp. Work centers on a 3 kw. Stirling 
elosed-cvcle engine (.AM’ June 22. p. 

223) wliieh c,ni o)3crate on almost aiiv- 
primarv cnergv source, including solar. 
Knginc would provide power for satel- 
lite instniments. 

Mimic-j|)olis-l loiiev well vv ill study 
design of self-adaptive control svstenvs, 
for flight testing on the North .Amcri- 
c.in X-15 rocket rc.search aircraft, under 
a contract awarded bv AA'right -Air De- 
velopment Center. Problem is control 
transition from aerodyniunic .surfaces in 
atmosphere to pure reaction control 

General Electric Co.'s Missile and 
Space A'eliiclc Dept, announced plans 
last week to build a S14 million sjwce 
technology research and dcveloinnenl 
center near Valiev Forge, Pa. Con- 
struction of tlic facility will be spread 
over the next four vears and. uirder 
present plans, will be completely fi- 
nanced by the companv. Initial con- 
strnction, scheduled for completion in 
1961, will include a headquarters 
building, an acrosdences laboratory an 
engineering and development facility 
and miscellaneous buildings. 
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AeroShell Turbine Fuel powers America’s fastest jetliner 


Speed, luxur.v and versatility — that's 
the Convair 880 — America's newest entry 
in the Jet Age. The 880 has been designed 
to provide fastest passenger service with 
maximum operating economy. It cruises 
at 615 mph— fastest of all jet transports 
—with a payload of from 88 to 110 
passengers. 

Ready to service all jets of all classes 


is AeroShell Turbine Fuel, developed 
especially by Shell to meet the exacting 
requirements of jet flying. 

Shell— largest supplier of commercial 
jet fuel and aviation gasoline in the U.S.A. 
— guards the quality of these fuels by spe- 
cial handling techniques, pioneered and 
developed in Shell's unique AeroShell 
Turbine Fuel Equipment Laboratory. 



SHELL OIL COMPANY 




SHELL 




U.S.A.F. BOM ARC 


altitudes to meet attacking aircraft are the promises of these spe- 
cially designed powerplants. 

Continued cooperative action by the military and thousands of 
contractors like THIOKOL Chemical Corporation and BOEING, 
whose contributions to the air age, jet age and space age are 
immeasurable, is vital to America’s defense. 


Keeping pace with the nation's missile needs, the U.S.A.F. has under development 
BOMARC "B” by BOEING. To be launched with a THIOKOL solid propellant 
motor — this new weapons system when it becomes operational will move .... 

OFF THE GROUND FASTER FOR MORE DISTANT INTERCEPT than earlier models 


To strengthen our defenses, the armed forces and industry — as a 
team — ceaselessly strive to improve America’s weapons systems. 
The U.S.A.F.'s BOMARC "B” highlights this unified effort. 

An advanced weapon, now in the testing phase, BOMARC ”B” 
features solid propellant rocket boosters built by THIOKOL. Instant 
firing action over extended periods of time and quick reach of high 
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liquid polymers, plasticizers, and other chemical products. 
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Instant control of SAC’s 

"COLLINS 

ELECTRONICS 


Frosn this underground c-onlrol center near Omaha 
the Strategic Air Command directs global oi>erations. 
SAC commanders can contact instantly all 
world-wide key bases as well as distant flight 
missions by an adaiitalion of a radio technique 
known as single sideband. Practical use of this 
technique was made jjossible by research of Collins 
Radio Company whose air and ground SSB radio 
communication system serves as one of the major 
lifelines for SAC's operational efficiency. 
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AIR TRANSPORT 


Carriers Open New Pacific 

Interest in Trans-Pacific Route Ca.se spotlights area’s 
potential as leading generator of traffic. 

lloiioluln— Battle for new air routes that .spotlight the Pacific basin as one 
of tlie world’s leading air traffic potential areas has opened here in the first 
round of the Civil Aeronautics Board’s Trans-Pacific Route Case. 

By the end of last week, 11 U.S. carriers had made their initial bids in 
public bearings here for a wide range of Pacific Ocean routes tliat stretcli from 
mainland-lfawaii routes to Tahiti and Samoa. New Zealand and Australia. 
Tokro and beyond to Bangkok, Saigon, Singapore and Djakirta. Hearings 
began on Oct. 26 and are scbcdulccl to be resinned tomorrow in San Francisco. 


I hc case was prompted by an ex- 
change of correspondence between tlie 
W'liite House and tlic CAB chairman in 
nliich President Eisenhower instructed 
in part that U.S. flag service “unist be 
deseloped as rapidly as it can be justi- 
fied i)' the growth of U. S.-(^riciit traf- 
fic." He said ". . . in the Pacific . . . 
scrv little progress in the desired direc- 
tion has been made" and added: 

"I beliesc it essential to our foreign 
jjoiics' and Administration (rbjecthes 
that die entire Pacific route coiiiplc.s be 
promptly considered as a wliolc h\ tlie 
Ci\ i! Aeronautics Board." 

Testimonv presented during the hear- 
ings here at the Rova! Hawiiian Hotel 
focused attention on the explosive traf- 
fic growth predicted for the future in 
the Pacific Ocean area. Tlie Honolulu 
Cliambcr of Commerce forecast that the 
new .state of Hawaii will receive 4! s.OOO 
tourisb ill 1^62 and have the 1 5.000 
hotel rooms to accommodate them. 

Another forecast, ijresentcd by the 
Hawaii Visitors Butesui. indicated that 
total visitors wlio stay in Hawaii 24 hr. 
or longer will climb from an expected 
240,000 in 1059 to more than 775.000 
in 196S. 0\cr-all air traffic, including 
transit ]Kissengcrs, jumped from 90-000 
in 1951 to about 280,000 hist year. 
Foreign Competition 

I'rauspacific traffic is showing sim- 
ilarlv s|x:ctacular increases, althoiigli 
there are strong signs that U. S. carriers 
are losing a substantial share of these 
gains to foreign flag carriers, especially 
to Japan Air Lines uhich is now operat- 
ing tile same number of flights iictween 
'I'okvo and the U.S. as either Northwest 
or Pan .^merican. 

Since foreign flag carriers do not re- 
))ort to the CAB the number of pas- 
sengers using their services, it is not pos- 
sililc to determine total transpacific 
traffic or the amoimt of participation 
in the niartet by foreign flag operators. 
However, this mucli is known; traffic 
carried by botli Northwest and Pan 


,\nierican on the route climbed from 
5.000 passengers in September. 1955, to 
7,100 in die .same month of 195S. Yet 
this represents a drop from the 7,500 
passengers botli airlines carried in Sep- 
tember. 1957-the year Japan Ait Lines 
liiked its scliednlcd fliglit frequencies 
from fiv e a week to one each day. 

'Ibe licarhigs disclosed a new em- 
jihasis on low fares and the speed of 
jet flights as the two factors that will 
contribute to the Mictcssful develop- 
iiiciit of the Pacific markets. North- 
west. wliicll |Jtoposcs new routes from 
San h’rancisco and I.o.s .Sngelcs to 
Hoiioluhi and beyond to Tokyo, is ready 
to offer an economy class fare of S595 
between the 5\'est Coast and Tokyo 
(see p. 54). Pan AiiKTifaii said it is 
|>rcpared to slice present farc-s by “some 
207r " below present lev els-flie same cut 
Britisli Overseas .Airways Corp. Iield out 
for ill last nioiitITs liilermitioiuil Air 
1 raiis|)ort Assn, traffic amfereiicc held 
here (AW' Nov. 2, p. 5S). Pan Amer- 
ican is seeking a great circle Seattle- 
I’okvo route, Chicago-llonohilu direct 
mid a tliird route frmii Los .\iigcles to 
'Tahiti. Samoa. Suva. Noumea, .-\uck- 
land and Sidney. 

Continental .\idiiics, wliicli is mak- 
ing its first bid for a Pacific route from 
Chicago. Kansiis City, Oemer, Los 
Angeles and San I’rancisco direct to 
Honoinln, savs it is ready to offer jet 
service between Cliieago and lliuiolulu 
for S141 with an 8 lir. nonstop jet 



Route Battle 

fliglit. Continental also noted that the 
current fare between Sau hrancisco and 
Honolulu was S155 with a DC-7 flight 
time of 8 hr. between these two points. 

Western is )iroposiiig a fare struc- 
ture with “equalised fares." Speci- 
fically. the airline w-ants to offer non- 
stop aircoacli fliglits from tlie W'est 
Coast gateways of I.os .Angeles, San 
I' oiiicisoo and San Diego at S99 to Hilo 
on the i.slaiid of Hawaii and S106.40 to 
IloiioUilu on Oahn. I'irst-class fare to 
Hilo will he S170 with an "c-qualized " 
tariff which will allow ijasseiigcrs to en- 
jov stojiovcr pn'vilcgc-s at any airline- 
served island citv by establi.sliiiig joint 
fares vvitli both of the two inter-island 

First-Class Only 

Kqiialized fares arc possible only in 
first-class operations since inter-island 
carriers do not offer tourist services in 
tlie intra-state sen ice. According to 
AVestcni. tlie equalized fares will be 
wiirkccl out on a pro-rata basis under 
wliicll A\'cstcni will absorb the larger 
part of the fare differential- 

llie South Pacific region, historically 
without anv regular direct air service to 
the North American continent, is now 
the coveted goal of five of tlie 11 car- 
riers in the ease— Hawaiian. Pan .Aincri- 
ean, Soutli Pacific, ’I'ransocean and 
United States Ovtrscas. 

Ihivvaiiaii Airlines, wliieli began its 
inter-island .service in 1929 with the 
Sikofskv S-5S living boats, is making an 
es])ccia11v strong ease for the Taiiiti 
route as the U.S. instrument to anii- 
liete vvitli the ITeiich airline TAl (see 
p. 50). Ill liis tcstinuniy during the 
hearings, llaw'.iiian .Airlines President 
Artlnir D. Lewis said that a .survey flight 
to 'Taliiti last vear to determiue the 
i.vland’.s tourist and economic |)iitentia! 
had convinced liis company tliat 'I'ahiti 
. . will develop into a major tourist 
resort" if provided with good air service 
and proper promotion. 

lie added that once air service is 
availalvle and hotel accommodations arc 
provided “wc bclitTC that von will sec 
one of file most phenomenal develop- 
me’iits of tourism ever witnessed in the 
Pacific." He noted that "several of 
our direetors feel so strongly about that 
that tlicy are participating in hotel de- 
velopment in Papeete" and tliat lie has 
been assured "hotel facilities will he 
available as needed." 

At presCTit South Pacific Airlines is 
certificated as a supplemental air c-arriet 
to operate llanoInlu-'Tahiti service but 
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ill the sc\cn vcars it lias lield that cer- 
tificate. it lias nei cr operated the route. 
I.atc last month. South Pacific officials 
in San Francisco said the sen icc would 
begin Feb. 1 5. In the current ease. 
South Pacific wants to expand its scr\- 
iee into a triangular route that will 
touch Honolulu, Tahiti and Bora Bora, 
San Francisco and I.n.s .■\ngclcs, 

Hawaiian wants routes from San 
P'rancisco and I.os ,\ngelcs to Hnnolnhi 
and Hilo, It also seeks a triangular 
route between Los .\ngelcs, Honolulu 
and Tahiti that would extend westward 
to Auckland and Si dnci'. A tliird route 
segment would gi\c Hawaiian a route 
from Honolulu to Tokvo. Okinawa. 
Hong Kong. Manila and Guam. 

Hawaiian .^irlincs naturalh dtciv 
strong sujiport from witnesses renre- 
senting local Haw-aii.in interests. Pan 
.American, hnwci'cr. took a rigid posi- 
tion against the introduction of a third 
carrier on the Hawaii-mainland route. 

.Admitting that there ha\ c been snace 
sliortages on the route in the nast. Pan 
.American pointed nut that liigh-scal 
ca|)acits’ of jet scniccs will accommo- 
date all traffic asailahle and added that 
the real prnhicin is to prosidc enough 
hotel facilities to keep the jets filled. 

United .Air Lines also admitted that 
space had been inadequate on occasion 
os-cr the mainland-IIoiiohilu route but 
noted that traffic experienced during 
the summer was far greater than had 
been anticipated at the time schedules 
were prepared. Hie airline said that the 
estimate of the mimher of tourists ex- 
pected the second half of the I'ftir nuh- 
lished bv the Hawaii A'isifors Bureau in 
lunc is now considered to he ton low 
hv 

United is offering a summer schedule 
of seien round trips per week from New 
York and Chicago and thence nonstop 
to Honolulu in addition to its Califor- 
nia-IIan-aii schedules. In addition, the 
carrier wants to inaugurate through 
nianc senicc from Philadclnhia and 
Detroit via f?an Francisco to Honolulu. 

The airline also took the position that 
there is no room for a third carrier on 
the Califoniia-Hawaii route. .At pre.s- 
enf. Pan .American and United sen'C 
Honolulu out of California while 
Northwest operates a Scattlc-Hawaii 
scirice. Ihiitcd argued that jet seat 
capacity will be more fliaii adequate to 
liaiidie forecast traffic on the route and 
charged tliat a threefold increase in 
tr.iffic would leave I'S empty scats per 
das' in well direction from each gatcw'.iv 
with two dails jet flights per canicr. 

United has pointed out that service 
now offered compares with dc luxe inter- 
national class service at rates equal to 
first-class domestic fares. It said that 
the mainland-Hawaii fare is now lower 
than the transatlantic ceonomv fare. 

United States Oictseas Airlines and 


rran'oeean Airliiie.s are lioping to win 
certificates as scheduled operators in the 
wsc. Botli carriers, which arc now coii- 
duefing contract flights on transpacific 
routes, arc proponents of low coach 
farcs-as low- as SSS on the Hawaii- 
California run in the ease of United 
States Orerseas. 

I'rans \\’orld .Airlines, although not 
seeking a transpacific route, is a p.irtv 
to tlic ease in that it wants its bar least 
route extended from Bangkok to rokvo. 

l''oiir foreign flag carriers now serve 
Hawaii— BO.AC, Canadian Pacific. Japan 
•Mr Lines and Qantas Fni|>ire .Airways. 
-According to the cxhiliits presented in 
the ease by the Honolulu Chamber of 
Commerce. I lonolulu International 
.Airport handled a total of 279,115 ait- 
craft operations during the veat ending 
June 30. 195S. 

The organization, in emphasizing 
the growing importance of the Pacific 
Ocean as a tegiou since the expansion 
of airline senicc. pointed out that the 
total of \isitors to Hawaii trom the 
Orient and the South Pacific in 195S 
iiiCTcased 667# over the previous scar 
while the total of visitors from the U. S. 
dropped eluting the same period. 
Regarding tlie islands’ de|3cndence on 
transportation, the group luul this to 
s.ty m its exhibits: 

"One has tmlv to risitalizc a com- 
munity the combined si-/c of Delaware 
atrd Nevada, with no railroads, high- 
wavs, trucking or bus seniccs connect- 
ing them with the balance of the nation 
to imderstand Hawaii's absolute de- 
pendence upon the oce-an and air trans- 
])ortation services linking it witli tlic 
\\’cst Coast of the United States.” 

Transpacific Carjjo 
Rates to Drop Sharply 

I ranspacific air cargo rates are ex- 
pected to lie reduced drastically under 
a new and simplified rate strncture that 
will go into effect Jan. i if a|)pri)val of 
the governments involved is obtained. 
I'hrec airlines on tlic route already 
have announced plans to introduce tlie 
new rates, whicli resulted from the 
recent International .Air Transport Assn, 
traffic conference at I lonolulu (.AW 
Oct. 12, p. -10). 

Under the plan, the present specific 
comnioelitv rates will for the most |iart 
be replaced bv a single rate for all goods 
within each weight class. Bulk shippers 
w ill benefit most by the rate reductions, 
wliicli vviil approximate 307; for the 
largest shipments in terms of weight. 

.According to Pan .\mcrican A\’orld 
.Airvvavs, tlie new rates for bulk ship- 
ments ''will open up the U.S.-Orient 
market to thousands of shippers and 
importers who previously have been 
unable to use air transport to develop 


this rich and growing market. ’ The 
airline said there will be five '‘weight 
lircaks" under the new system, begin- 
ning lit 100 lb. and going up to 22.000 
lb, A 22,000-ib. shipment from San 
Francisco to Tokvo would be carried at 
a rate of 75 cents iirstcad of the present 
SJ.62, the airline said. .A 550-lb. ship- 
ment would cost SI. 17 per lb. instead 
ofS1.91. 

Pan American plans to triple trans- 
pacific all-cargo schedules over tlic 
Pacific this month bv adding two all- 
cargo Boeing Stratocruiscr flights. On 
Jan. ]. the airline plans to add three 
converted Douglas DC-7C all-cargo 
plane-s to the service. 

Nortliwc-st Orient Airlines also has 
announced plans to offer the new rate 
structure begiiiniiig Jan. 1. Northwest 
])resentlv schedules five Douglas 19C-6 
all-cargo flights a week to tlie Orient- 

Japan .Ait Lines, vvliich plans to offer 
the new cargo rates, said the rate of 75 
a'nts per pound tor tlie largest ship- 
ments represents a reduction of 5-17? 
over current rates. 

•According to Nortliwest. the only 
•sjjecial rates to be retained a|5ply to 
textiles and tc.xtric products, and per- 
sonal effcctS- 

TWA Ui'fjes ApproA al 
Of Atlantic Cargo Rates 

VA’ashington— Immediate adoption 
by the Civil .Aeronautics Board of 
amentled air cargo sliipping rates for 
the North .Atlantic was urged bv Trans 
AA'orld Airlines last week m a move to 
avert a possible four-mniitli open rate 
period that could exist between the 
November end of current rates and new 
tariff rates formulated for tlic area bv 
the International Ait I ranspiirt .\ssii. 
members for next year (AW Oct. 19, 
p. 3S; Nov, 2. p. 3S). 

l.YI.A traffic conference nicinliers 
plan to file new specific coiimiodity 
rates, featuring improved discounts and 
reduced rates witli the Brurd fur use 
by April, 1960. 


ATA Reorganizes 

antliority and the coinMiation of the 
•Air Navigation and 'I'taffic Control Sec- 
tion and the Operations Division inidcf 
a single head. 

I'hc newly organized de|>ottincnt. to 
be designated Operations and Lnginccr- 
ing, will be under the direction of AA'il- 
liani B- Becker, Walter Jensen has been 
named director of tlic Operations .Air 
Navigation and Itaffic Control Divisiiai 
and Jack M. Bovyman has been ap- 
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Jets May Force Tighter Training Rnles 


By Robert II. Cook 

Washington— Adequaev of airline jet 
transition trainirrg may heconic the de- 
ciding factor ill a I'edcral .Aviation 
.-\gciicv decision as to vvliether it should 
adopt a proposed plan that would rc- 
c|uire T’.A.A approval of all cartier-coii- 
ducted crew training programs. 

AA'hile tlie ageiitv has not officiallv 
s]selled out its tliouglit.s on desired jet 
transition standards tliat should be fol- 
lowed for maxiimnn operational safetv, 
experience obtained indicates that flight 
characteristics and control seusitivitv of 
jet aircraft may require clumge.s in tran- 
sition programs iitiw used hv airlines. 

I'.A.A is approving airline pilots wlio 
inex't agenev qualifications for jet oper- 
ations after completion of company 
training, but tlie agency says its records 
indie.itc that verv few pilots have been 
able to qiuilifv within tlie minimum 
tnuiiiiig time limits prescribed bv airline 
transition programs. Pilot iige lias been 
a decisive factor in training with F.VA 
figures .sliowing that older pilots gener- 
ally need longer periods to complete the 
jet transition. 

Standardization of all airline training 
piograms is F.A.A’s goal. Little diffi- 
culty is expected in attaining this goal 
for piston-engine aircraft transition be- 
ranse of the long operational historv 
available, but lack of such an extensive 
b.iekgrnnnd on tlie jets creates a more 

Current airline transition programs 
generally follow eonrsc.s recommended 
bv tlic niamifactnrer. AA’hilc similar in 
cvintext. thev often varv considerable as 
to training facilities provided by the 
individual carriers, according to F.AA. 

I'.A.A spokesmen sav that flight sinui- 
lator time, vvhieli cbsts an estimated 
S300 per hour as compared with $1,500 
or more per hour for in-flight training, 
has proved invaliiahle to tlic carriers 
from both the standpoint of increasing 
pilot proficicnev and cost savings. In 
effect, they say. two hours of simulator 
time is tongliiv equal to one hour of 
flight operation, permits the execution 
of many emergency Right procedures 
too liazardoiis for actual flight training 
and theoreticallv reduces the time 
needed for flight training. The agenev 
allows their use for pilots’ six month- 
pioficiciicv checks, and some F.A.A 
spokesmen feel airlines should increase 
.simnlator and flight jet transition time. 

llie agency, however, does not ex- 
pect to set forth anv minimum training 
time limits at thi.s time and will con- 
cern itself priniarilv with spelling out 
specific jet training flight maneuvers. 

•Airlines have ohjcctcd to F.A.A’s pro- 
posal to approve their twining programs 


on tlic general grouiuls that present 
regulations governing pilot aircraft tvpe 
ratings and proficiency checks already 
constitute agenev approval of training. 

In particnlat. tlicy tipposc increased 
training for copilots, which they term 
unnccessarv. I’he carriers sav more co- 
pilot training would add S28 million to 
industry expenses aiimially. 

'Tile Air Line Pilot.s Assn, has urged 
additional copilot training for several 
vcars hilt savs current jet transition 
training procctlntes are acccptablc. 

Major concern of the pilots, a niiion 
spokesman said, is that the carriers 
might eventually reduce present jet 
transition training times below that 
recommended bv the niamitacturer. 
Backing its stand for better airline 
training programs, ALFA earlier told 
I'.A.A that economic factors with many 
airlines .sometimes result in the shorten- 
ing of training courses to a point vvhere 
|)ilots are getting inadequate training 
(AW Oct, 5, p. 36). Industry ob- 
servers, however, sav- tliis is nnlikelv to 
happen .since increasing knowiedge of 
jet operations is more likclv to point to 
II need for expanded training programs. 

Present factorv training courses of- 
fered by Boeing and Douglas arc similar 
in botli instruction tinie.v and curricula. 
As part of tlie purchase equipment. 
Boeing trains companv instructor pilots 
for the Boeing 707 and aids in cstah- 
hsliing transition programs. Ground 
school courses cover 120 hr. for pilots 
and 160 hr. tor flight engineers. Flight 
training time allotted is 12 hr. for the 
e.iptain. along with a 2.5 hr. rating 
clicck and 8 lir. for the copilot. Train- 
ing is for customer instnietor pilots. 

Douglas also conducts training on the 
Douglas DC-8 as part of tlie customer's 
pnrcliase cost. .Air crews attend courses 
as a unit of tlirce— pilot, copilot and 
engineer, witli each man taking SO hr. of 
classroom instrviction; 15 hr. of sinuila- 
tor time, including cross-scat training 
at each other's jobs; 12 hr. flight train- 
ing. and a 2.5 lir. FAA chcckride- 

United ,Air Lines follows up the 
Douglas training with a five-week pilot 
course covering 135 hr. of ground 
school, 20 hr. of simulator time and 
13.5 hr. of flight time as a minimum 
transition course. Flight engineers re- 
ceive 16 hr. simulator training on the 
engineer’s panel, 

I'r.ms World Airlines provides its jet 
transition students witli a ground school 
course of S-l hr. plus simulator times of 
10 hr. for pilots, 6 lir. for copilots and 

5 to 12 hr. for the flight engineers. 
Crew flight time is broken down into 
8 hr. for the pilot pins 2 hr. for an 
F.A.A rating check; 1 hr. for copilot and 

6 hr. for cugineers- 


Paii .American World Airvvavs has a 
course providing 90 hr. of classrocmi 
instruction, 4 hr. simulator time and an 
average of 20 lir. Right time. 'The airline 
lias been sending transition pilots to a 
Ciirtiss-W'right plant for simulator time 
but recently took dclivetv on its own 
simulator and mav- increase this training 
time. .Actual flight times range between 
10 and 40 hr., depending upon the 
amount of simnlator time acquired, ac- 
cording to companv officials. 

.Amcriani Airlines’ jet transition fol- 
lows a 120-hr. ground school course, 
with 20 hr. simulator time mul an aver- 
age of 21 hr. flight time. 

Programs of all four jet operators in- 
clude an additional 20 to 30 hr. of 
flight check time in scheduled opera- 
tions under F.A.A supervision prior to 
being assigned to a passenger jet air- 
craft. 

Kven more exacting training is re- 
quired of military pilots undergoing 
transition to the Boeing KC-135 tanker 
and VC-137, military version of tlie 
Boeing 707. Ground school times are 
significantly higher ftir botli aircraft. 
Simnlator times compare favorably, but 
actual flight training is far in excess of 
that provided bv either tlie inannfae- 
turers or the airlines. 

’Tlie Air T’orce .itteiiipt.s to select its 
transition students for these two air- 
craft from pilots with a large number 
of multi-engine jet hours. Basic flight 
qualifications range from as much as 
2.500 total flight hours, including 500 
hr. as first pilot of a fonr-cnginc jet, to 
1.700 total }ir.. including 700 hr. of such 
jet experience. 

Six-wcek ground school course at 
Castle AFB for the KC-135 covers 180 
hr. of instruction, 24 hr. simulator time 
and 72 hr. actual flight time. lOight 
training, conducted on a dav and iiiglit 
basis, covers as manv as 36 landings, 
seven GCA approaches, six jet penetra- 
tions and 10 hr. of instrinnent training. 

'llic entire course is considered a 
miniuiurn of instruction that must be 
completed before .Air Force will line- 
check transition students on operational 
flights. The same course also is given 
to T'.A-A flight inspectors undergoing 
transition. 

I’ransition for the passengcr-carrving 
VC-137 is even more extensive and 
covers 317 hr. of ground school. Also 
conducted at Castle, the training 
includes 25 hr. of simulator time and 35 
hr. flight time in the KC-135 jet 
tanker. Pilots are then sent to tlic 
Boeing Aircraft Co. plant in Seattle 
for an additional 120 hr. of ground 
school, after which thev must then log 
100 hr- of multi-engine jet time plu.s 50 
hr- in the VC-1 37- 
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TURBOFAN iiiockiip at Boeing's Rci 
Wliitiicv rr5I> 1 engine (left). Kiigir 
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American 707s to Have 720-Type Wing 


Bj’ Glenn Garrison 

Stattk'-Anicrican Airlines’ fleet of 
Boeing 707-120s «ill lie pto\iclcd «itli 
new It-.idiiig edge flajas, redesigned wing 
leading edges and a redesigned rudder 
under a cunseniion program svliieli 
begins next fall at Boeing Airplane Co. 

Tlicse 27 airplanes alreadv are sclicd- 
iiled for retrofitted Pratt & Wliitnee 
n >r)-l tiirbofaii engines, ssith tire 
modifieation work to be done bv .Amer- 
ican at its Tulsa base. 

riie aerodsnainic modifications are 
being built into all intermediate-range 
Boeing 720s nmv on the prridnctimi 
line at Boeing's Renton. Wash., plant. 
.American has 27 of these planes (707- 
027s as American designates the 720) on 
order and tlic last I 7 sr ill be equipped 
in |)roductinn with the tnrbofan en- 
gines. First 10 of .American's 720s 
ssill get the tnrbofan engines in a retro- 
fit program. American also has 27 
Consair 600s rm order ssbiclr n-ill be 
dcliscred with General Flecftic C|- 
S07-21 tnrbnfans. 

.According to Boeing, both "B" mod- 
els— the turhofan-cqnippcd ""20B and 
the modified and tnrbofnn-equippcd 
707-120B-will benefit from an increase 
in maxinnim cruise Macli uiimbct from 
0.88 to 0.90. Higher cruising speed 
uill l>c accompanied b\' lessened nm- 
wav length requirements, svitb a gain 
from the wing cliange' of lO-H"? in 
runssas capalsilits-. 'I’be leading edge 
flaps arc expected to lossct stiilf speed 
of the 707-1 20B bv 10-12 kt. at high 
gross weight and 6-7 kt. at loss gross. 
Oscr-all modific-ation pickage. includ- 
ing the engines, is ,>aiid to iinprosc 
sjjced l>\' aiwuf -fO mpb. and jjasload 
bv fisc tons of cargo. 

.American's coiiscrsion |3rogram ssill 
proside the airline svitb a "second gen- 
ctation’' of jet aircraft and will asoiel 
the ]>roblem of resale, according to 
Frank Kolk, director of equipment rc- 
se-ateb. Kolk siiitl the carrier has in 
effect buiigbt fsmr nr fisc sears for the 
planes bs' entering the |)rngrnm. I'irst 
completed 120B sbonid Ik in opera- 
tion by N’os'cnihcr. 1960. according to 
the American olficial. and the entire 
program should be completed bv 
August. 196!. 

Boeing’s chief of preliminary design, 
Iloiiald AA'. I'iniav, said during a brief- 
ing here on the 707 programs that 
more modifications will ijrobablv Ik 
Iniilt into the Boeing "familv" of trans- 
ports as more is learned from the 
present clcsclopnients- Bs- the end of 
1962, Fiiilav said, new modifications 
should go into the production line. 
Boundars- layer control is being studied 
and the 707 protoh-pe, nnw a flsing 


testbed, ssill be used in boundats- laser 
experiments in the near future. 

I'he desice to be tested will involve 
bleeding air from engine comprc.s.'iurs 
and bloss'ing it on the upper surface of 
the flaps. Leading edge flap dcsclop- 
incuts. Fin1.iv said, offer "intriguing pos- 
sibilities." 

.American Airlines, it ss-as rescaled 
during the briefing sessions, has ordered 
a 26th 707-120 and this plane ssill Ik 
used for flight test and a'ttificatioii of 
the tnrbofan coiisetsioii. Fir.st flight 
ssith the turbofan-equipped airplane is 
expected around next Mav or Iiine. 
Aineric.in’s last 120 of its original order 
of 27 will be deliscrcd this month- 

.Additional modifications to the basic 
707 airplane, in I'inlay's siew, will 
bridge the time pKriod. as far as Boeing 
is concerned, betsveen the introduction 
of subsonic jet transports and of super- 

AA'hilc other jet manufacturing offi- 
cials base expressed a differing siess. 
Finlay docs not bclicse tlie siipetsonic 
transport ssill be esen tcclioicalls feasi- 
ble until about 1967. Its scheduled sers- 
icc debut, according to Finlav, should 
come around 1977. 

Swing-Tail Version 

Boeing’s sssing-tail cargo sersion of 
the 707 ssould be produced on the basis 
of an order for four or five. Finlas- said. 
Boeing svniild need about tsvo sc-.irs to 
produce tlie first model, ssliicli svould 
lie equipped with turbofan engines and 
would gross 71 7,000 lb. .A later model, 
with delisers- in 1964, would gross 770.- 
000 II). and ssould carry a lOO.OOO-lh. 
tranxatlanfie or transeontincntal pay- 
load. 'Ilic 1961 airplane ssimld liase 
a 77.000-lb. payload for tlic transatlan- 
tic nonstop operation. I'he sssing-tail 
707, ss-hich was sliown in mockup at 
Renton, ssould make use of a self-car- 
tied hydraulic jack to raise the air- 
plane’s nose and bring its axir-eiid floor 
dossTi to about fis-c feet of the gniinid 
for cargo loading and unloading. 

Disaissing American’s plans for all- 
cargo aircraft. AA'illiam Littlcsvood. s icc- 
presidcnt-cquipmcnt research, said it 
ssill probablv he 1967-64 before his air- 
line puts jet aircraft into all-cargo «cr\- 
ice. In the meantime. American would 
like tn skip turboprop cargo planes "if 
we can.” Tlie ideal cargo plane would 
combine fan engines and boundars- 
laser control, Littlcsvood said, and 
ssould base a direct operating cost of 
“something better’’ than 7 cents a toii- 

But the exact configuration of the 
cargo airplane of American’s choice ss ill 
be determined bv requirements of a 
mechanized ground handling ss stem to 


go ssith it. Littlessood said. This ,sss. 
tcni should begin in the dock ss itli auto- 
matic sorting eqiiipincnt and is a vital 
requirement as tar as .American is coii- 
cemed. 

Littlcsvood said the direct operating 
cost of American’s conserted Douglas 
DC-7F all-cargo plants (.AAA' Oct. 19. 
p. 40) is expected to Ik around 7 cents 
ar compared with 10 cents for the car- 
rier’s Douglas DC-6.A cargo airaaft. -A 
707^ load factor is suppo.sed in each 
case- and the dc|)rceiation factor is 
assumed to be proportionatcls- equal. 

Among other points discussed during 
the briefings and ins|)cction of Boeing 
transport dcsclopmciits: 

• No noise suppressor will be installed 
on JT7I4 turliofan engine. The fan. 
hdweser. ssas said to promise an im- 
provement of the comiiiimitv noise 
problem because of impros'cd aircraft 
performance. Kolk said tlic fan- 
equipped jets will be able to rcacli 
altitude over a commiinih' faster and, 
because of better maneuxerabilits'. will 
be able to fly anti-noise patterns witli 
greater safety. The turlinfan, howcscr. 
is no noise panace.i, Kolk said. In con- 
nection witli the increased noise proli- 
Iciii wliicli increased jet frequencies 
iniglit liriiig. Finlav of Boeing said he 
doesn’t bclicse this will occiir. In fact. 
Finlas- said, the problem may decrease 
with additional jet schedules because 
air|)ort neighbors xvill liecome more 
used to the flights and consider tliem 
normal, whereas now tlic rclatisclv few- 
jet operations arc conspicuous because 
thes are "wliistles in the dark." 

• Thrust rcseisft for the Pratt &• AAliit- 
nev tnrbofan engine will he of ca.scade 
and clamshell configuration. .A cowl 
on the nacelle slides liack for the re- 
verscr operation. Pratt fir AA'hitiicx- sass 
flight tests nitli the engine nnw total 
more than 7(1 hr. Tlie engine is rated 
at 17,000 II). of takeoff thriist. 

• Water injection will be used bs- 
Aincric.in with its 707-1 20B turbofan 
engines. Tlie 720B engines arc expected 
to be used without water, but American 
ncscrthclcss will equip them for injet- 

• Takeoff runway length for the 120B 
on a standard dav at 247,000 lb. gross 
weight will be 7,900 ft. compared with 
10,700 ft. for the 120, Kolk said. At 
its full maximum gross of 257.000 lb., 
the 120B would require 8,470 ft. 

• Militarx' tanker KC-175 will not lx 
converted in 707-120B fashion, Boeing 
said. It xvould not be cconomicallx 
sen.sible in xiew- of the different rcqiiire- 
nicnt— i.c.. need for less range— or the 
Linker, according tn I'inlax-. But 1u- 
bclicx cs the changes should be made in 
the production line, a mnxe nnw pre- 
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AMERICAN AIRUNES ANNOUNCES 

NONSTOP 

707 

JETS 

BETWEEN NEW YORK 
AND SAN FRANCISCO 


Two flights daily — starting November 1st. 

Leave New York at 7:00 p.m., arrive San Fran- 
cisco at 10:10 p.m. Leave San Francisco at 2:15 
p.m., arrive New York at 10:15 p.m. 

Starting November 2nd. You can leave New 
York at 8:45 a.m. and arrive San Francisco at 
11:55 a.m. Leave San Francisco at 8:25 a.m., 
arrive New York at 4:25 p.m. 

You can fly from New York to San Francisco 


in only 6 hours 10 minutes — from San Francisco 
to New York in only 5 hours — aboard American’s 
popular 707 Jet Flagships, the world’s fastest and 
most proven jetliners! 

Already, Boeing jetliners have carried over 
900,000 passengers and logged better than 24 mil- 
lion jet miles. No other U.S. jetliner is quieter or 
more vibration-free. American’s 707 Jet Flagships 
—most comfortable way to fly! 


AMERICAN 

AIRLINES 

The Jet Airline 



Qant'as Readies Lockheed Electros for Service 


Qanlas Empire Airwavs. Hie Austmlian airline, has accepted dclivcn- of first tno of four Lockheed Electra turboprop transiiorts. in 
79passcngn configutadon (AW |unc 2. 1958. p. 32). Forward compartment can be converted into a cargo area of 3,500 lb. 
capacih-. Sydncy-Tokvo service starts in December. Planes ate Model 188C cxlciided-rangc version (AW Aug. 31. p. 50) which 
have a 116,000 lb. gross weight, up 3.000 lb. 


vented bv budget considetations. The 
VC-157 'VIP transport \crsimi of the 
T07 will be converted, hinlav believes. 

• Long-range 707-320 with Pratt &• 
Whitney turbofans could he flying New 
Vork-Moscow nonstops in 1961, ac- 
cording to Finlay. Russia’s T'u-114 
long-range turboprop will not be op- 
trationaUt rcadv for the tun before 
that vent, the Boeing official predicted. 
T'o get the fan engine into a 320. 1'inlav 
said, “we just need soincboch to buy 

• Breakeven sales point for the 707 line 
has not been reached. Boeing lias no 
estimate of what that point would be. 
Orders for all commercial models now 
total 197. 

• Leading edge modific.ition of flic 707- 
i 20 and 720 wings postpones comptessi- 
hility to permit high Mach flight with 
the more powerful engines. But low- 
speed flight characteristics are not re- 
duced. according to Boeing. The new 
leading edge runs from the «ing root 
to the inboard pvlons. Leading edge 
flap modification ins'olves extension of 
the center flap alrcadv on the 1 20 and 
addition of another flap inboard and a 
third outboard. Minor modifications 
also arc bciiig made to trailing edge 

• KC-135 deliveries to the Air Force 
now total about 320 of 426 ordered. 
Production of the tankers is now seven 
a month. Commercial jets are rolling 
out at a rate of eight a inontli which 
soon will reach nine. Braiiiff's tliird 
707-220 (basic 120 with )T4 engines) 
is in final production stage. Braniff had 
ordered fi\e 220s. of which one w-as lost 
in a prc-dcli\'erv training flight last 
month (AW Oct. 26. p. 45). 

• Cost to an airline of coni’crting a 


1959 model 707 was set at about Sli 
million bv Finias’. He said this ineludetl 
all factors, such as time out of .sersice. 
Two to three vears of operation would 
lx; needed to make back the investment. 
ITnlav said, but the nitpUme should 
tlien he good for 10 years, 

• Noise suppressors for the 720 models 
without turbofan engines have eight 
instead of 12 tubes, but do as good a 
job of quieting the engines, according 
to Boeing. 

CAB Examiner Advises 
Rejeetion of TAN Bid 

W'ashington-Transportes .Aercos Na- 
cionales S. A. of llonclutas was charged 
last week, with abusing its foreign air 
carrier permit bv a Civil .Aeronautics 
Board hearing examiner who rcconi- 
incnded that the Board reject the air- 
line's request for a renewal of tlie per- 

Major portion of F'.xaininer Richard 
;\. Walsh's 62-pagc recommendation 
traced the nine-year histors' of TAN’ s 
foreign air carrier pennit, a scries of 
alleged violations committed by the 
carrier and an “ei ident’’ conclusion that 
the airline's hopes for renewal arc 
largelv dependent upon the Board's 
giving "uiuLsuallv great weight’’ to rec- 
iprocity considerations. 

The Honduran carrier. Ak'alsli said, 
does not qualify as “fit, willing and 
able’’ for renewal of its pennit because 
of its excessive carriage of fifth freedom 
traffic between Miami and South Amer- 
ica, which has continued despite C.AB 
warnings. Creation b\' TAN of two 
"|wper companies’’ for the purpose of 
masking its South American operations. 


along with the airline’s refusal to sub- 
rnit records in answer to a CAB sub- 
pciia. Walsh added, indicate that TAN 
lias ’‘wantonlv and flagrantiv flaunted 
the law.” Board renewal of the carrier’s 
foreign air carrier permit, lie s:iid. 
would onlv encourage it to ’’greater c.x- 
eesscs in its plan of conquest of the 
U.S.-South .American market-’’ 

Originallv authorized to operate be- 
tween Miami and Honduras, the car- 
rier gradualh- cxpailderl its operations 
into Guatemala. Nicaragua, Brazil, 
Peru. Ecuador and .Argentina, AA’alsh 
said. The expansion, he said, was car- 
ried out bv means of ’’interline agree- 
ments’’ with Conipania Ecuatoriana dc 
Aviacion. an Ecuadorian carrier, and 
Aereolineas Pemunas S. A., a Peruvian 
airline. The latter "paper companies.'’ 
he charged, were formed b)' T.AX when 
it became apparent the C.AB w-as pre- 
pared to call the airline to ta.sk for ear- 
ning cxccssiic fiftli fre'cdom traffic at an 
estimated 51,000.000 annual diversion- 
ary loss to Aniericim flag carriers oper- 
ating between Miami and South Aiiilt- 

Walsh said TAN provided the two 
airlines with "ficticious capital struc- 
tures, placed aircraft in Iheir ])Osscssion 
without cost and proiidcd them with 
cs'crvfhing else needed in their opera- 
tions." The arrangements, he added, 
were made "deliberately” to “delude 
the Baird into thinking that TAN was 
withdrawing from the Miami-South 
American markets while actually, 
through the TAN-APS.A-CEA combine, 
it w-as making ci’en deeper penetration 
into those markets for the purpose of 
diverting traffic legally authorized for 
carriage bv a number of American flag 
and South American carrier?.” 
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Daily service is now being progressively intro- 
duced to seven great metropolitan centers. 

“Short-and-swect" is the term you'll use for a flight on 
Delta Air Lines’ new DC-8 jet. Delta's real Jetliners will 
travel at a serene top-of-the-weather 30,000 feet, at 
speeds of almost 10 miles a minute. For the 1 19 passen- 
gers on each DC-8, there's deluxe first class and thrifty 
super-coach service. Delta’s DC-8’s arc now serving New 
York, Atlanta, Chicago and Miami. New Orleans, Dallas 
and Detroit will be added to the pattern this winter. 
Everything is top-notch, including the Texaco lubrication 
that keeps Delta’s fleet of DC-8’s smooth-running, power- 
ful and trouble-free. Delta is using Texaco Synthetic 
Aircraft T iirbine Oil 1 5 — the lubricant that fulfills every 
requirement for dependable jet operation. 

Extremely high bearing temperatures, for example, 
won’t cause harmful oxidation or instability in Texaco 
Synthetic Aircraft Turbine Oil 15. This new oil also has 
a proved capacity for very high bearing speeds and high 
gear loadings. At high operating temperatures, it has low 


volatility — and. it's non-corrosive to engine metal. At 
low lemperatures. it has low viscosity, for thorough lubri- 
cation riglit from the start. 

For more information on Texaco Synthetic Aircraft 
Turbine Oil 15. call the nearest of the more than 2.300 
Texaco Distributing Plants, or write: 

Texaco Inc., Aviation Sales Oepanmeiu, 135 East 
42nd Street. New York 17, N. Y. 


Tune In; Texoco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 



EX ACO 

LUBRICANTS 
AND FUELS 


FOR JET, PROP-JET AND PISTON-ENGINE AIRCRAFT 


Copilot Inattention, AutopUot 
Blamed in Uncontrolled 707 Dive 


Washington— An uncontrolled 29,- 
000-ft. descent of .i Pan .A.mctic;in 
Boeing 707 o'Cr the .Atlantic last Feb. 
3 (.AW I'cb. 9, p. 39) resulted from 
copilot inattention after disengagement 
of flic autO|)ilot. the Cisil Aeronautics 
Board ruled last week. 

The Board said contributing factors 
to the accident, which occuned dur- 
ing the captain's absence from the cock- 
pit, included the autopilot disengage 
n-arning light in the dim position and 
the Mach trim switch in the "off" 
position. 

The fliglit was cn route from Paris 
to New York witli 119 passengets and 
10 crew members aboard and flung in 
smooth air at 33,000 ft. with auto- 
pilot engaged when Capt. M’. Waldo 
Lsnch left the cockpit and entered tlie 
main cabin, the tepoit said. During his 
absence, tlie autopilot disengaged for 
unkiumn reasons, and tlic aircraft 
' smoiithlv and slowlv ’ entered a stcc|) 
descending spiral. The copilot, Samuel 
Peters, was not properly monitoring the 
aircraft’s instruments or progress of tlic 
fliglit. the CAB said, .and «as uiunsate 
of tiie aircraft’s actions until considet- 
ablc speed had been gained and alti- 
tude lost. lie was tlicn unable to make 

The first indications Ihc copilot had 
tliat tlic flight was not proa'cding nor- 
inalh- came when he felt the aircraft 
buffet, the report said- This w-as iinmc- 
diateli followed bv an indication tliat 
positiie acceleration forces were Iniild- 
iiig up rapidly. I'he buffeting increased 
ill iiiteiisitv and his instnimeiit panel 
lights went out. 

I’lic report said the copilot then 
eliecked the captain's iiistriuiieiit panel 
nhich remained liglited, saw that the 
artificial horizon had tnmhled and con- 
sequently was of no use to him. He 
then glanced up and saw the stars mol- 
ing rapidly counterclockwise, indicating 
tliat the aircraft was in a nose down 
right spiral and almost ready to roll 

At tliis point, the report said, the 


Vcrtol 107 Options 
New York-New York Airways has 

models of \’ertol’s Model 107 twiii-tiir- 
binc helicopter for delivery early in 1961. 
Helicopter will cacrv 23 passengers and 
will cost about S470.000 cadi, plus 
cost of the two Ls-coiiiing T53 turbines. 
The Mode! 107s (AW Oct. 26. p. 120) 
would replace the Vertol 4-ls used bv 
New York Airways since May. 1958. 


copilot grabbed the control wheel, 
pushed the autopilot rclca.se button and 
attcm|5tcd to stop the toll by applying 
left aileron and niddet, but that by 
this time he was virtually immobilized 
plivsicallv by the pressures created dur- 
ing the maneuver. 

MTicn Capt. Lynch became aware of 
tlic unusual attitude of the aircraft, 
according to the report, he returned 
to the cockpit witli considerable diffi- 
cult\ because of the jiressures stemming 
from tlie dive and took over command. 

He first pulled the power levers to 
idle position and then pulled himself 
into his scat. .A glance at the instru- 
ments sliowed the airspeed needle in 
the vacant area to the right near the 
zero mark, and the altimeter pa.ssing 
through 17.000 ft. with tlie needle turn- 
ing at a “terrific’’ rate. 

I.viich testified that he could not see 
the Mach meter because it was hidden 
bv the control wheel and that he could 
not lift his head. The artificial horizon 
was of no use since it had tuinlilcd. and 
the turn and bank indicator was full 
to the right with the ball positioned 
sligbtlv to tlic left of center. Hie sta- 
bilizer was in tlic full nose down posi- 
tion, and his electric trim button failed 
to function. 'I'he aircraft «'.is in a cloud 
formation, and \isnal reference was im- 
possible. 

3\‘hilc navigator folin Laird managed 
to fasten the captain's scat belt. Capt. 
Lyncli rolled the wings level, relieving g 
forces. I'light engineer George Sinski 
was tlicn able to move about and |>nllcd 
the circuit breaker deactivating the 
stabilizer system and rolled botli sta- 
bilizer wheels toward the up position 
by hand. 

,\s the aircraft jiassed through tlic 
8,000-ft. level, the report said. Lvnch 
pulled the yoke back with a steady pull. 
.At 6,000 ft., there was a violent pound- 
ing or buffeting whicli lasted a few 
seconds. Ilie aircraft then ceased to 
descend and began a fairly steep climb. 
At 9,000 ft., tlic u’ings were level and 
the aircraft was in a moderate climb 
and responding rcasonahlv well to con- 
trol dcm.mds. 

Following the incident the Federal 
Aviation .Agenev, citing failure to com- 
ply with Part 4i .62 (Pilots at Controls) 
of the Civil Air Regulations, levied a 
civil penalty against Lsndi and sus- 
pended the copilot’s Air Transport 
Rating for a six-inoiitli period. 

Peters, who was eligible for retirc- 
niciit, subsequently left tlic conipanv in 
July. In addition, Lvnch and Peters, 
both supervisory pilots, were levied fines 
of 51,000 cacli b)’ the Airline Pilots 


Assn, for returning to the cockpit and 
filing the 707s before the union and 
iniinagement liad readied agreement on 
jet contracts. 

Pan .American also has issued a ruling 
specifically directing that one pilot give 
continuous attention tn the attitude 
and flight of the aircraft during auto- 
pilot operation- It also has rc-cuiplia- 
sized in its pilot training program tlic 
narrow speed margins between tlic 707’s 
noniial and critical speeds and the brief 
inten-al of time requited for the air- 
craft to accelerate into the aitical speed 

BOAC Shows Deficit 
Of $14 Million for Year 

London— .Althougli British Overseas 
Airways Cotp. c-arned an operating 
profit in the year ended Mar. 31. higher 
interest on capital and mounting lo.sses 
by associated companies gave the 
BO.AC group a deficit of mote than 
514 million for that period, That, 
added to previous years’ deficits, gave a 
cumulatiie total of S39.2 million loss. 

BOAC's own opaations during the 
vear vieldcd a total revenue of 5163.3 
million. S13.3 milhon, or 9.196 more 
than in 1957-38. Expenditure (exclud- 
ing capital interest) took more tlian 
S16! million (up SIO.3 million), which 
gave an operating profit of 52.3 million, 
compared with a loss the prev ious year 
of nearly SI niillion. 

Interest cm c.ipital rose by S3 million 
to more than S8 million, leaving a 
deficit of S3. 8 million, compired witli 
one of nearly S6.3 million for 1957-58. 

Chairman Sir Gerard d'Erlnnger says 
tlic airline would have had a better 
showing, but the engineers’ strike in 
October, 1938. cost about S3 million, 
and an estimated SI. 4 million vv-.is lost 
due to delav in gaining pemiissiiiii to 
fly across the Pacific on BOAC’s roimd- 
tfie-vvorld service. 

Mounting losses bv associated com- 
panies, of which tlicre are 14. arc caus- 
ing BOAC some conaun. Tlieir eoni- 
bined 0 ])crating losses for the vear 
totaled more than S7 million, com- 
pared with SI. 2 million the previous 
year. After paying interest on capita! 
up Sl.l niiliion to 51.57 million— they 
came up with .a deficit of 58.6 million, 
an increase of 57 million. 

Hicsc companies’ losses are "clearlv 
insupportable,’’ Sir Gerard said in liis 
report, and BOAC now is making ,i 
fresh reappraisal of everv operator 
within the group, he said. 

Commenting on the current fiscal 
year, the chairman says there should be 
a “very substantial" improvement, and 
even after pavinent of interest, the 
year’s end may sliovv a brc.ik-evcii 
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ONE MILLION 

passengers have now flown the Boeing 707 jetliner! 



saJFMG ^az MTiTi/ 


Dutch Flying School Operates Safir 91 Ds 

I'iirt fire of 18 &iab Safir 91D four-plncc trainers are delivered to O.ticli Govemnieiit Civil Flyii.| School (AM' Aug, 17, p. 89). School 
cveiitnally will use only Safir 91Ds and Beech Model 18s, of which it now has 12. for training airline pilots, mostly for KI.M Royal 
Dutch .Airlines. Safir 91D costs about S20,0fl0 and is powered by a Lycoming O-860-A1A horizontally opposed piston engine. 


Free In ter- Airport Transport 
Protested as Illegal by United 


AA'ashingtoii— Voluntarv provision of 
free ground transportation between air- 
port tcnniniils bv 10 major airlines 
was attacked as illeg-al last week by 
United .Air Lines. 

In a complaint filed with the Civil 
.Aeronautics Board contending that air- 
line pavmcnts for siicli service consti- 
tute an indirect rebate of a portion of 
ait fares in violation of Section 403(b) 
of the rcdcral .Aviation Act. United 
a.sked the Board for a cease and de.sist 
order against Capital, National, Braniff. 
Northwest. W'est Coast. Eastern. North- 
east; Continental. Trans AA'orld and 
-American airlines. 

Basis for the United filing started 
more- than hvo years ago when the air- 
lines began to file exceptions to CAB 
econoniic regulations in order to provide 
free ground transportation for connect- 
ing passengers at specific airports to 
coincide with terminal operation 
changes, according to Board spokesmen. 
Most of the exceptions were filed this 
year, reflecting the greater use of jet 
aircraft which can onlv operate from 
certain fields because of runway lengths. 

Although provision for the free tnms- 
|)ortation is a matter of record at the 
Board, its existence is little publicized, 
and spokesmen for the carriers which 
1 ffer the service point nut that it is not 
automatically granted but must be re- 
quested by flic passenger. AA’ording of 
the exemption states that carriers ‘‘on 
request bv the passenger” will provide 
the transportation ‘‘with an indejsendent 
contractor” between certain designated 
airports, primarily in the areas ol New 


A'ork. Chicago, Detroit and Seattle, 
United told the Board. 

Since C.AB economic regulations re- 
quire the airlines to act as the pa.s- 
scngcr's agent in ticketing. United 
contended that offering free ground 
transportation by the 10 carriers is a 
violation of the section of the Fc'clctal 
Aviation Act that st-ates that no carrier 
shall, "directly or indirectly, or through 
an agent or broker," rebate, remit or re- 
fund anv portion of an air fare or cliatgc. 
Airlines offering the ground transporta- 
tion should therefore he ordered to 
complv vvitli this section and cease to 
provide the service. United said. 

.Actual volume ol connecting |3.is- 
sengers availing themselves of the tree 
ground transportation is small, -accord- 
ing to an estimate bv the Carey Trans- 
portation Co., which operates a fleet 
of airport limousines in the New- A'ork 

t.css than 5% of the connecting 
passengers between New A'ork Interna- 
tional and LaCnardia airports took ad- 
vantage of the service last year accord- 
ing to Catev officials- 

Exemptions to provide the free car- 
riage between airline terminals were 
filed to cov er the following carriers and 

• Capital and National between Nlnv 
A' ork International and LaCnardia ait- 

• Braniff and Northwest between any- 
two of the New A’ork area terminals, 
including New-atk- 

• Capital and Eastern between any two 
New York area terminals plus connect- 


ing flights to Beniiuda, San Juan, Puerto 
Rico and Mexico City and trans-atlanlic 
flights departing not more than six hours 
after [liisscnger arrival- 

• Northeast between Idlewild and Ui- 
Guardia for passengers connecting with 
other Northeast flights or flights of other 
airlines where Northe-ast is not used 
between New- York and IHorida. 

• Northwest and AVe'st Coast at Seattle 
Ivctvveeu the Se-.ittle-Tacoma .Airport and 
Boeing Field for jwssengers connecting 
with flights of the two airlincs. 

• Northwest at Detroit betw een Willow- 
Run and Detroit metropolifan airports. 

• American at Chicago between Midway 
and O’llarc airports for connecting pas- 
sengers hound for California. 

• Continental at Chicago between Mid- 
wav and O’llarc. 

• Trans World at Chicago hetvvccii 
Midwav and O’llare and the AA'cst 
Coast. Ground transportation also is 
|3rnvidcd b\- the carrier between Idle- 
wild and LaGuardia in New York for 
TWA connecting passengers flying to 
CIricago. St- Louis and west or on trans- 
atlantic flights, 

Canadian Pacific 
Orders Four DC-8s 

Vancouver, B. C.— Four Dotiglas 
DC-S turbojet trans|)orts hav e been or- 
dered bv Canadian Pacific Airlines, w ith 
options made to purchase another five 
aircraft, according to G. AA', G. McCon- 
achie. president. 

.Aircraft will be powered bv four 
Rolls-Rovcc Mk. 1 5 turbojets, produc- 
ing 18,500 lb. thrust each. The airline- 
said the DC-Ss will cut Tokyo-Van- 
couver flying time to 8 hr. Configura- 
tion will lx.- for 1 59 passengers. Deliv- 
erv is set for earlv in 1961. 
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TAI Route to Give France Global Service 


By L. L. Doty 

Tokvo— Traniportcs Actit-ns Intcrcon- 
tinentaux. 'I'AI, will inaugurate its 
nc«']s-a«ilrded raliiti-IlimoluTu-Los An- 
geles route in Ma\ and prosidc I‘>ancc 
with the final link it needs to begin its 
first aronnd-the-world scrsiccs, 

Gen. G. I'avet, TAI administrator 
and general manager, told Aviwiios 
during tlic International Air 
Transport .\ssn. iinmial meeting here 
that scr\ ia’ on the new mute will begin 
with a token weekly round trip between 
Brisbane. Noumea. Tahiti and Los .\n- 
|ek-s with Douglas DC-7s. Fa\ct said 
frcquencs will be expanded in July, 
1961. when the earricr introduces its 
tu'o DC-fi turbojet transports on the 

The new route, granted to T,\I last 
•August under terms of the renewed 
bilateral pact between the U. S. and 
I'rance. is another example of the grow- 
ing significance of the Pacific basin 
to international airlines seeking to 
strengthen their global air routes. Ob- 
sers ers here feel that the route award to 
hVanee is one of the first of recent Pa- 
cific route adiustnicnts which most in- 
ternational airlines feel will be necessary 
to Stas' compctitivciv strong as long Irani 
jet transports arc introduced into sen- 

Final decision in the Civil .•\cronaii- 
tics Board Transpacific Case will deter- 
mine which U. S. catrier will operate 
os'cr the new southern Pacific route in 
competition with TAI. Under the 
terms of the revised bilaterul agreenrent 
with France, the U. S. may operate 
routes from the ^\'cst Coast via Hono- 
lulu to Tahiti. Bora Bora in the Society 
Islands, New Caledonia and hevond to 
points in New Zealand and ,\ustnilia. 

.\t the present time. South Pacific 
Air I.incs. a dormant supplemental 
carrier, is anthori'/red to operate the 
Ilawaii-Tphiti route. 

Competitive Arena 

As important as it already is to 
domestic carriers hoping to ex]Jand 
weshvard, the Transpacific Case is 
viewed here as but one facet of an 
international route development race 
that will make the Pacific Ocean one 
of the hottest competitive arenas in the 
world. 

Most immediate result will be re- 
opened talks on bilateral agreements 
between the countries involved which 
can create some tliomy problems. 
I’rancc. for example, renounced its bi- 
lateral with the U. S. last sear bccuise of 
its failure to win a U.S.-France polar 
route, among otiicr things. A new agree- 
ment was signed in .August only after 


talks were resumed in Paris July 20 and 
France won its polar route and tlie 
southern Pacific link with the U. S. 
M'est Coast. 

•At present. France is about ready to 
terminate talks on a liilateral witli 
•Australia bcc.iusc of its inability to win 
traffic rights at either Melbourne or 
Sidnev. .Australia's two largest cities. 

T. AI is currentlv serving Brisbane and 
Darwin under a provisional agreement 
with .Australia but. unless it is granted 
Svdnev or Melbourne rights, all service 
to .Australia will be withdrawm. 

T.ATs interest in the two cities stems 
from a strong confidence in the future 
of the .Australian tourist market. The 
carrier is encouraging the development 
of tourist facilities in Noumea, includ- 
ing a casino, as a first step toward cre- 
ating a tourist attraction that will gen- 
erate a large volume of traffic from 
■Au.stralia to the Pacific island- 
Hopes for Tahiti 

'nte airline is also lav ing the ground- 
work for similar tourist facilities in 
Tahiti so that accommodations will be 
available in sufficient miniber to liandle 
the traffic it expects to generate in the 

U. S. 'Ilie carrier is encouraging tire 
constroction of hotel facilities in the 
mountainous areas of the islands as tire 
most comfortable site, ctimatc-vvibe, for 
tourists. 

Plans arc now under wav to construct 
a new nmvvav 12.500 ft. in length on the 
hard coral base surrounding the shore- 
line of Tahiti. Since the tide at Tahiti 
averages no more than six inches, the 
project docs not pose anv' such major 
engineering problems as those experi- 
enced in building the runway in llong 
Kong harlvor at fcai ’''ak .Airport (.AAA 
Dec. 15. p, 41). 

First S.OOO ft. of the nmway will 
be completed next vear wlicu 1.A1 


Soviet Airport ‘Neglect’ 

Moscow-Acroflofs new chief. Col. 
Gen. of Aviation Yevgeny Loginov, luis 
cracked down cm Russian airport di- 
icctois who have been "seriously negli- 
gent” ill providing services for the trov- 
cling (Hiblic. 

Taking action following complaints 
published in Ogomok. the USSR's l.irg. 
cst-cicciilation ixipiilat magariiic, l.ogi- 

are especially necessiiry at .Aeroflot’s Mos- 
cow City .Agency and at the Kiev-Sverd. 
lovsk and Chelyahiiisk aii|x>rts. He called 



begins its DC-7 service, and the bal- 
ance will be completed in time for the 
turbojets. 

In effect, T.AI is about to tap two 
new tourist markets previously unavail- 
able to it— the U, S. and .Australia— and. 
at the same time, is dcvclo|)ing two pre- 
vioitslv untouched tourist areas-Nou- 
mc.n and Tahiti, 

TAI will have no monopoly on the 
route from the U. S. No less than five 
of the nine U, S. carriers petitioning the 
C.AB for Pacific routes arc seeking traffic 
rights to Tahiti. .And, if tlic develop- 
ment of tourist traffic in the southern 
Pacific islands is successful, other coun- 
tries will strive to gain entry into the 
area.s for their flag carriers. 

The Frcncli hilatctal agreement pro- 
vides that a polar route from the AA'cst 
Coast to Paris mav he operated from 
cither San Francisco or l.os .Angeles and 
that the route from Honolulu and 
Tahiti mav serve either one of tlic two 
cities. Roth .Air I'rance and T.AI agreed 
that Los -Angeles would be the most 
desirable connecting point rather than 
San Francisco for the French around- 
thc-wnrld services and as the best po- 
tential market area for developing traffic 
to both France and the South Pacific- 
Traffic Split 

Gen. Favet told .Aviation AA'i'.ek 
that his companv has cooperated closely 
with .Air France in the selection of 
routes granted under the bilateral with 
the U. S. .Although .Air France has been 
officiallv designated the national flag 
carrier of France, the government has 
acknowledged officially both 'I'AI and 
Union .Acromaritime de Transport, 
U.A'F. as France's air transport insfru- 
nicnts in .Africa and the Pacific basin. 
TAI and UAT arc independently-owned 
airlines. Air I'rance is a state-owned 
company. 

T.AI. wlvich operates routes into 
AA’est Africa, has amicablv sliared its 
traffic on the F'ar F.ast route on a 50-50 
basis with .Air France under the terms 
of the 1955 Pcira-Cava agreements. 
U.AT. which operates to West, Central 
and southern Africa, has been in open 
conflict with .Air F'r.incc during the past 
few- vears over the relative position of 
the two carriers on the -African roiites. 

•Air France has argued that it has 
more experience in Africa and has a 
liroad background of aiding smaller 
.African airlines in technical assistance 
programs. U.AT claims that it is more 
desirable to have a privatclv owned cnni- 
panv nitlicr tlian a national organization 
provide technical assistance since any 
stigma of French colonialism is thus 
removed. 

On the other hand, cooperation hc- 
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twc'cii -Air France and T.AI has been 
close. 71ie new around-thc-vvorld route 
is cxi>cctcd to strengthen both carriers 
substantially. Air F'rance officials here 
expressed satisfaction with the l.os 
.Angelcs-Montrcal-Paris polar route and 
added that, last year, load factors on the 
transatlantic route, without the benefits 
of a polar route, were Air France 

carried 2-5 million pa.sscngcrs iu 195.5 
an average distance of 800 mi. 

TAI expects to benefit from its new 
transpacific route .since, according to 
Favet, the carrier considers the Pacific 
Ocean area to hold the largest traffic 
potential of anv similarly large area in 
the world. T.ATs routes, until the bi- 
lateral agreement with the U. S. was 
signed, tenniuated at Bora-Bora and the 
Par F.astern route paralleled that of .Air 
France. Now, the South Pacific routes, 
which begin at Phnom Penh and Saieoti. 
continue through to Djakarta and Bris- 
bane to l.os Angeles via Nmime-a. Nandi 
-also served by Australia’s Qantas air- 
line— Tahiti and Honolulu. 

Meanwhile, both Air France and T.A I 
recognize incrca.scd conipctifinn can he 
expected as the Pacific basin grows in 
significance. More polar routes w ill be 
sought. New readings on flight fre- 
c|iicnev rcstriction.s and capacitv clauses 
contained in .all bilatcraks will be under- 
taken. There will be renewed argu- 
ments over the international legiil intcr- 
jjretation of cabotage which now. for 
c.xampic. forces Japan .Air I.incs to 
operate on manv occasions vvitli low- 
laid factors between the U. S. mainland 
and Hawaii while U. S. carriers are 
operating at capacitv loads overflowing 
into lengthy waiting lists. 

•And finallv. the growing possibilitv 
of an open-rate war on Pacific routes 
(AAA' Nov. 2, p. 58) coupled with the 
lack of restrictions on seating configura- 
tion will serve onlv to intensifv tlic 
firrthcoming battle for Pacific traffic. 

Boost in Earninpis 
Reported by United 

Chicago— United Air Lines last week 
announced net earniiig.e of S12.7 mil- 
lion and a gain of SI million on aircraft 
sales for a net profit of SI 5.7 million 
for the first nine months of 1959. 

Total net earnings for the same 
period of last year totaled SI 0.5 million. 
Revenues reached a new high for the 
compiny during the 1959 nine-month 
period totaling S257.9 million— a 9% 
increase over 1958. 

Operating expenses for the period 
were S288.7 million compared with 
S213.9 million for the nine months 
ended Sept. 50. 1958. Total revemte 
jjassenger miles totaled 4 billion, a 47f 
increase over the same nine-month 
period of 1958. Freight ton miles 
climbed 21% and mail ton miles 10%. 
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By Capt. R. C. Robson 


The Spoken Word — Part III 

TTrc current state of the art of air traffic control cannot be better 
illustrated than to cxiiuiine prevailing conditions at some of entr major 
terminals. I'his phase of traffic control today is .ilmost exclusively a 
function of voice cnmnnimcatioiis so it is not without usi.siin that our 
results can be reported as "liapliazjrd. bordering on poor." 

Here arc some random examples of our methods: 

.An example of good control can be found at LaCuardia Field where a 
pilot’s original call for taxi clearance cstablislied his takeoff priority (assum- 
ing A'F'R conditions). By adhering to this principle of "first come first 
served" the LGA tower eliminates manv phone calls since pilots know 
thev will he taken care of in turn. 

Ouite the opposite effect is obtained at AA’ashington National during 
A'F'R conditions. No semblance of priority is maintained here. Tlie No. 4 
aircraft in line mav call for. and receiv e, takeoff clearance before anyone else. 
Pilots at AA'ashington know that courtesy docs not pay-y uu must get vour 
"readv" message to the tower, plus an answering acknowledgment or vou 
mav become "Tail-End Charlcv.'' Result? Pilots begin yakking for takeoff 
clearance readv or not. ’Iliis mav mean breaking up other contacts, it may- 
mean that fonr aircraft are hollering at once. It certainly means that 
tempers arc fnived from tlie resultant heferodvning. But at AA'ashington 
tliis is what vmi must do. 

'Alphonse and Gaston' 

AA'ashington uses the "Alphonse and Gaston" method. That is, a typical 
conversation mav go like this. "United, do vou see 'nA'A?" (pause for 
answer), nicn. "I'AA'.A, do von .see United?" (pause for answer), llicn, 
“OK. United, do vou have the A’iscount over the rimge?" (answer). "Can 
vou follow- that aircraft?" (answer). "OK. now .American, do you sec the 
Connie west of the field?” And so on-plenty- talk— no control, and by this 
time the twin Beech, wliicli has lieen unable to get a word in edgewise, is 
over the field and all sequences must be revised- 

laiGiiardia. on the other hand, uses the positive control method. In 
the saiiie situation the controller might say. " TAA'-A, there is a United DC-6 
south of the tower, follow that aircraft vou are No. 3 to land." Tims the 
LC.A coiitrollet has assumed several things; that pilots ate big boys, that if 
I'AA'.A can’t find United he will say so and that the TAA'A captain most 
likely possesses sufficient know-how tt) follow another aircraft. Exactly how 
this is accomplished the tower doesn’t care. 

That is the Connie's problem, not the controller's. 

One reason for some of these difficulties is tliat tlicrc is no real schooling 
for tovsx'r controllers. Oh yes, thev read sonic regulations and get a license. 
Blit unless some kindly old chief takes if upon himself, there is no instruc- 
tion in the tact, subtleties and psvchologv- of control— and don't think for 
one minute that these are not needed. But thev should be learned in the 
hinterlands- not during the approach of a Boeing 707. As it stands now. 
any major terminal can eniplov and use a "trainee.” 

Good towers need good chiefs— but downtown desk sal.iries arc better. 
-And these chiefs need hacking from F'edcral Aviation Agenev' operations 
people and protection from those who stifle control with their insistence 
tliaf every word, sense and thought be spoken verbatim in an effort to 
protect against all possibilities. 

Traffic control at a major terminal is a major occupation and requires 
professionals. It must operate in a firm, calm and intelligent manner. It 
imisf appreciate the principle of first come first served. Unic.ss vve have 
good men on tlic job, our fast appearing jets will reduce airport snarls 
to hopeless impossibilities. 


AVIATION WEEK, 


Sf 9, 1959 


FIRST 



on 



THERE ARE NO IFS, ANDS OR BUTS ABOUT THE CANADAIR 
FORTY FOUR. It is a "here and now” swing-tail cargoplane, at least 
18 months ahead of comparable aircraft still in the "talking stage.” 
The turbo-prop "Forty Four” is in fall production for two 
leading American airlines and the military services of Canada. 
It has already been through the development stage and its 
Rolls-Royce Tyne engines have been thoroughly tested and proved. 
With the "Forty Four” in your fleet, you can be 18 months 
ahead of competition and in a most favorable earning position. 


INI IQ I R LIMITED. MONTREAL. CANADIAN SUBSIDIARY Of 

EIMERAL DYNAMICS CORPORATION 
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AIRLINE OBSERVER 

► Arab countries, after dropping plans to merge all Arabian airlines into a 
Miptaiutional airline (AW Oct. 2 (\ p. -491. now plan to create a new airline 
owned and operated bv oristiiig airlines and their governments. New carrier 
will sen e international routes to .\frica and the Kar I'.ast but will not replace 
existing airlines which will eontiiuie to .serve their regional and internal 
schedules. To be known as the United .^rab .Airline, the company will be 
capitalized with an initial S48 million and will operate an sll-tnrbojct fleet. 
Plan is Lebanese-inspired and has not dniwn strong support from the 
United Arab Republic. Choice of headquarters and percentage of capital 
participation bv .Arab League meinbcr-statcs are expected to be major hurdles 
for creation of the united carrier. 

► Qantas Empire Airwavs has disposed of 10 of its piston-engine aircraft 
in the U. S. Six Lockheed 10-49 Constellations have gone to Lockheed as 
trade-ins on the airline’s Lockheed Eleefra order (see p. -tSl. Two Constella- 
tions were placed with Boeing as trade-ins for Boeing 707 turbojets. Two 
DC-4s have been sold to a U. S. supplemental carrier. Carrier dropped any 
plans to convert the aircraft to cargo planes on grounds that cargo traffic to 
and from Australia would not jnstifv such a fleet. 

► Jet noise problem is becoming a major issue in Germany. Hamburg has 
authorized Pan American to begin Boeing 707 flights to and from the city 
but has placed striiwcnt gross takeoff restrictions on night fliglits. Other 
German cities arc ofmring stiff resistance to jet flights under any operating 
conditions or restrictions. 

► Aeroflot. Soviet stalc-ovvned airline which on several occasions has de- 
nounced International Air Transport Assn, fare standards as too high, has 
slashed Its jet tariffs by up to 259f on its trans-Siberian nin for the winter 
season. Effective Nov. 1 through Mav 15, the Moscow-IChabarovsk Tu-104 
fate will be cut from 1.490 to 1,190 rubles. At the 10 niblcs-pci-dollar 
tourist rate of exchange, the new fate for the 4.250-nii. trip comes to only 
2,8 cents per mile. .At the official four rubles per dollar rate of exchange, 
the tariff is seven cents i)ct mile. Other winter fate reductions include 
Moscow-lrkutsk from 1,050 to 790 rubles, Moscow-Novosibirsk from 745 
to 560 rubles. Moscow-Omsk from 610 to 460 rubles and Moscow-Svetd- 
lovsk from 370 to 305 niblcs. 

► MALEV. Hungarian state airline, plans to purchase a fleet of three 
Russian-huilt 11-18 turboprop transports in 1960 to operate new routes it 
plans to inaugurate from Budapest to the Middle and Near East. 

► Northwest Airlines has proposed an economy plan fare of S395 between 
U. S. West Coast cities and Tokvo and S495 between New York and 
Tokyo, Proposals were contained in exhibits offered in the Civil Aeronautics 
Board Transpacific Route Case. Meanwhile, )n|)an Air Lines lias iiro])oscd 
a jet surcharge on Comet 4s and Boeing 707s o|K;ratcd by British Overseas 
Airwavs Corp. and Pan American respectively between Hong Kong and 
Tokyo. 

► .Air India International last week received its foreign air carrier permit 
signed bv President Eisenhower to operate the route between New A'ork and 
India via intermediate points of Behrein, Damascus. Beirut. Cairo, Rome. 
Zuricli. Prague. Geneva, Paris, Dusseldorf, l.ondon. Sliamion, Keflavik and 
Montreal. Last month, f. R. D. Tata, chairman of .Air India, told .Avi.vtiox 
W'kek that the transatlantic service probably would not be implemented 
until the spring of 1961 (.-\W Oct. 26, p. 49). 

► Assn, of I-ocal Transport Airlines will undertake research and study of plans 
designed to increase cfficiencv of operations through new regulatory approach 
and industry innovations. Six research institutions will present bids for the 
project at forthcoming qnarteilv regional meeting this w-eck in Indianapolis. 

► Trans AA'orld Airlines, which is now experiencing a 50/50 traffic ratio 
between touri.st and economy class passengers on its Nortli Atlantic route, 
expects tlic ratio to change to 80% economy and 20% tourist witliin tlic 


SHORTLINES 


► Bonanza Air Lines is now oiK'ratiiiL 
a daily round trip service on its vtg- 
ment between Los .Angeles and Phoenix 
via Riverside, Palm Springs and Blythe. 
Calif- W'estbound trip departs Phoenix 
at 4:15 p. m, and arrives Los .Angeles 
at 5:54 p. m. Fastbound service de- 
|jarts Los Angeles at 6:50 p- in. and 
arrives at Phoenix at 8:04 p. m. .All 
times arc local. 

► National Airlines has resumed Boeing 
707 nonstop service behvecn New A'nrk 
and Miami, offering both first class and 
coacb accommodations. Hie carrier is 
scheduling four round trips daily with 
snuthbaiind fliglits departing New A’ork 
International .Airport at 9:25 a. ni„ 

1 :l 5, 5:25 and 9:1 5 p. m. Northbound 
flights depart Miami International .Air- 
port at 9:15 a. m,. 1:25, 5.15 and 10:00 
p. m. National also is operating a dailv 
rmmd triji service between New York 
and Fort Lauderdale witli Douglas DC- 
6Bs and will Ixgin Phiiadelphia-AVash- 
ingtnn-Fort Lauderdale service with 
Lockheed Elcctra turboprops on Dec. 1. 

► National Fire Protection Assn, re- 
ports U.S. aircraft fires cost S143 mil- 
lion in property losses in 1958, an in- 
crease of S2S million over the 1957 
total- Tlic number of aircraft damaged 
or destroyed bv fire, however, declined 
from 200' in 1957 to 175 in 1958, the 
association estimate showed. 

► Trans-Texas Airways reports an in- 
crease of 35,631 passengers hoarded in 
the first nine months of 1959 over the 
same period of 1958 on the carriers 
routes for a total of 209.139. Revenue 
|jas.vciigcr miles for the period increased 
by 26% to 49,252,692 for a load factor 
of 44.3%, up 6.4%. 

► Trans \5’orld Airlines recorded sub- 
stantial increases in both traffic and 
financial figures for the first nine 
months of the vear. Tiie airline flew a 
total of 4,393.000 revenue passenger 
miles during the period and earned a 
total revcmic of 5264,439,000, Net 
profit after taxes for the period was 
S9.06S.000 or 51.36 per share on 
6.674,155 shares of stock outstanding. 
In 1958, TWA showed a nine montli 
net loss of 51,116,000. Third quarter 
1959 revenue was 5104,133.000 with a 
net profit after taxes of 57,504,000. In 
September. TW'.A carried 550,913 pas- 
sengers. up 21%, flying them 575 mil- 
lion revenue passenger miles, up 31%. 
Load factor for the month was 74.3%. 
up 10.1% over the same mouth of 
1958, with TWA's Boeing 707 turbo- 
jet load factor remaining at 90% since 
tlic start of jet service on its routes. 
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Guaranteed: ' ^ 

air supremacy for all free nations 


The F-104 is the world’s best tactical fighter.. .the only one to hold the records for speed, alti- 
tude, and time-to-climb of the same time. It is the most versatile, too. In squadron strength 
today with the USAF Tactical and Air Defense Commands, it has been purchased by the West 
German Republic and Canada as an all-weather interceptor, tactical fighter, advanced recon- 
naissance plane. Few fighters can match the F-104’s low cost . . . none offers so much perform- 
ance for the money. Now in production, it is the ideal standard fighter for the Free World. 
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SPACE TECH NOLOGY 



SOLID STREAK of li|ht is the appearance of the hcat-shock v/avc uliich travels doun the Boeing shock tube. At i%bt is the condeil- 
ser bank and a>c chamber, uhile at left end of tube is the brass target upon which tlie wave impinges. S|)ced is about Mach 2S0. 


Boeing Groups Probe Space Techniques 



PLASMA thcrmncniiple is examined by Howard Steele, of Boeing Scientific Research 
laihoiatory. This unit is used for basic research in conversion of heat to electrical energy. 


By Riclnird Sweeney 

•Seattle— Probing to discover the phe- 
iionicmi in' olscd ns plnsiiias lose ciiergv 
tlrroiigli electroinagiictic rndiatioii, sci- 
entists at Boeing Scientific Rcscarcli 
Laborntorv Iierc arc investigating basic 
imknowiis of this and otiicr adsanced 
fields of space tcchnologv. 

BSRL IS one of two actisities under 
the direction of George Schairer. Boeing 
vice president-research and dec elop- 
inciit. The other is Product Researen, 
which looks for new areas where Boeing 
can sell liarcKvare, ideas or services at a 
later date. It sonecs all tx)ni|sanv de- 
\elo]>mcnts for salalile material, includ- 
ing end rc.siilts of BSRl. activities. Ben 
F. Riiffner hcad.s the Product Research 
Office, while Guilford Hollingsworth 
heads the BSRl,. Hollingsworth also 
lieacls a sulsunit of BSRf.— Geoiistro- 
plicsies Lahoratorv. 

Five Groups 

There are fixe group.x under BSRl., 
classified .according to their actixitx. 
Thev are: 

• Mathematics Laibotatorx, headed bx 
Dr. Burton II. Colxin. xxhich seeks to 
dex'clop lietfer niatheinatic.il expressions 
of and solutions to xarioiis problems in 
a number of fields. 

• Solid Slate Laboratory, lieadcd bx Or, 
Hans Brunner, xxhich xvorks in the me- 
chanical. phxsical and electrical proper- 
ties of materials at a xen- fundamental 
level. 
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• Gcoastrophx'sics Laboratory, headed 
bv Guilford Hollingsxxorth. xxhich 
xxorks in detcmiination of the xarioiis 
]>ro|x:rtics and characteristics of space. 

• Plasma Phvsics Laboratory, headed by 
Dr. James Drummond, which works in 
x-ariou.s basic characteristics of |)Uisiiias 

• Flight Sciences Laboratory, headed by 
Dr. Yusuf A. Yoler. which xx-orks in sex- 
cral areas imoixed in acrndx naiiiic and 
space flight regimes. 

Academic Freedom 

W'ork in BSRL is carried on in com- 
|ilete academic freedom. It also is en- 
tirclv conipanx- funded at reasonable 
and constant jex-cl. Tliese factors add 
considcrablv to their efforts, scientists 
feel, since they are not xvniking to 
achicx e specific goals set by anyone hut 
thcmsElx’es. They outline wliat they 
intend to do. and what they may find. 
If findings are not as expected, this Ls 
accepted: they may be on the track of 
something totallx’ new and unexpcctcd. 
Once their project starts they do not 
have to constantlv justify its continua- 
tion or meet specific reporting datc.s 
with specific results. If the xx-ork looks 
like a blind allcv, they are the ones xxho 
xx-ill cancel the project and start an- 

Currentlv housed in the engineering 
building of the main Seattle plant. 
BSRL xxill nioxc into its oxx’n building 
in the future— a building designed to its 
peculiar requirements on the inside and 
uithout a fence on the outside. .All 
laboratory work will be of an unclassi- 
fied nature. 

Work of the Plasma Physics Labora- 
torv presents an excellent illustration of 
the basic research concept as practiced 



TECHNICIAN pours liquid nitrogen into the target end of the shock tube. 



itional thermocouple and anode lead 


GY conversion tube with temperature conti 
: plasma thermocouple unit. At right is a 
tube temperature is in tlic 500.00(1C range 
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Redesign with TFE resins puts faster punch in hydraulic system 


A change to piston, back-up and wiper rings of 
Teflon TFE-fluorocarbon resins made a big differ- 
ence in the speed of response to controls in the 
Lockheed 1049 Super Constellation. So greatly did 
these rings reduce friction, wear and oil leakage 
that, based on thisexperience, similar sealsofDuPonI 
TFE resins were designed into Lockheed’s new 
Prop-jet Elecira. 

Back-up rings of Teflon TFE-fluorocarbon res- 
ins are far superior to conventional leather rings in 
deformation characteristics, wearability, tempera- 
ture resistance and frictional properties. Piston-rod 
wiper rings give added protection against system 
contamination by dust, water, paint and cleaners. 


Piston sealing rings of TFE resins, which need no 
high-pre.ssure build-up for sealing, reduce oil leak- 
age without increasing friction or piston wear. 

The coefficient of friction of Teflon TFE-fluoro- 
carbon resins is so low that they require no lubri- 
cation. They can be used at cylinder temperatures 
up to 500®F. and are unaffected by even the most 
corrosive synthetic hydraulic fluids. Your local sup- 
plier listed in the Yellow Pages under “Plastics — 
Du Pont” can give you additional data. Or write 
to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., RoomT-7119,Du Pont Building. 
Wilmington 98, Delaware. 

In Conado: Du Pom of Carnida Limiled, P.O. Box 660. Montreal. 


TEFLON 
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FUNCTIONALLY-DESIGNED building costing about S2i million nill home Boeing Scien- 
tific Research Laboratories soon. Building’s main floor will have 24 laboratories. 


at Boeing Scientific Research Laboia- 

Tlte effort is in four areas; 

• Plasma radiation research in the area 
of plii.sma oscillations. 

• Plasma oscillations research. 

• Plasma diagnostics. 

• Plasma diffusion studies. 

Tlicrc is a theoretical group in the 
laboratory which now is studying radia- 
tion and absorption of microwaves by 
inhomogentons plasmas. This is purely 
a theoretical exercise, to try to analvze 
what tr.inspites and how and when in 
this phenomena. 

In radiation research in the areas of 
plasma oscillations, the Boeing shock 
tube will be used. Guns will be set up 
li80 deg. across from each other and 
will shoot electron beams at each other 
tlmnigh the plasma to set up a pl.anc of 
oscillation within the |3lasma. They 
svil! then create a orcssurc gradient that 
mo'cs down the tube, and see if the 
oscillations will radiate microwases 
when the ware passes through the 
plant nf oscillation. 

To establish the wme, a wall of 
metal or .some material will mo\c in at 
one end of the tube to compress the 
plasma, create the gradient and send it 
down the hilie. lliis gradient should 
cause inicrowpve radiation at the plane 
of the oscillation. For this work, the 
prcs.surc gradient is creating an inhomo- 
geneous plasma, (although in the truest 
sense of the word, the mixture of ions, 
electrons and neutral atoms which 
fomi a plasma are inhomogeneous by 
their nature). 

Tliis will test the basic theory nf in- 
homogeneous plasma emission of micro- 
w-aves at the oscillation plane. R.idia- 
tion frequency spectrum varies accord- 
ing to the type of plasma— an ion 
plasma radiates in the radio frcaucncy 
spectrum while electron plasma radiates 
in the microwai'e frequency spectrum. 

There is, in metals, an “electron gas,” 
which essentially is electrons mosing 
about, which has been experimentally 
demonstrated. In semiconductors, it 
has been proposed to use this electron 
mosement of oscillation as a source of 
microwas-e length emissions and control 

Results of the plasma radiation re- 
search in the plane of oscillation will 
become the basis for the second effort, 
that of plasma oscillations research. If 
the postulations of the first work are 
not true (the dual electron beam does 
not produce oscillation which emits 
radiation when gradient passes through), 
then the researchers will return to the 
•Standard technique nf shooting one elec- 
tron beam across the plasma and have 
it bounce back. Tliis is definitely 
known to produce the desired oscilla- 

Thc intent then is to shut down the 
electron beam in a few millimicrosec- 


onds, (lO'"), and watch the rate ot oscil- 
lation decay. There arc mercury switches 
□wiilable whicli ate capable of shutting 
the be-.ims off in this order of time. 

A\'atcliing the rate of oscillation de- 
cay will tend to prove or disprove theo- 
retical calculations of the cross section 
for momentum transfer. Such predic- 
tions exist for hydrogen gas plasma, but 
not for oxygen or nitrogen. 

If the oscillations cannot be estab- 
lished in oxs'gen and nitrogen plasmas, 
or if the calculations of the cross-sectinyi 
for momentum transfer for these two 
cannot be accomplished, then they will 
simply measure the oscillations and 
other parameters in the oxygen and 
nitrogen. 

If. during the experiments, a family 
of curses deselop.s relating collision 
frcqucncs' to temperature, Boeing scien- 
tists say. it might suggest a theoretical 
approach to calculation nf the cross 
section for momentum transfer of the 
(wo gases. 

The third phase of work in plasma 
phs’sics will be plasma diagnostics, 
where researchers will seek to Icani 
more about the temperature and pres- 
sure of electron gas in a thermonuclear 
reactor. 

Tlicrc is a theory in this which was 
originally developed by the laboratory 
chief, Dr, Drummond, This says that 
if one establishes a homogeneous 
magnetic field throughout a homo- 
geneous plasma and sends a right-hand 
polarizeti microwase signal ahing the 
field of such plasma, the cutoff fre- 
quency between transmission and at- 
tenuation is a s’ery sensitii’e function 
of temperature over several orders of 
magnitude. 


Some of the predicted results of this 
theory hai’e been found already, but 
tlie Boeing work will attempt to go 
further. 

This thcon’ essentially yields a 
■‘thermometer’' for thermoiiuck-.ir 
plasma temperature, and is basic to the 
kinematics of plasma theory, ^^'hat it 
means is that a plasma at a certain 
temperature will pass microwave signals 
of a certain frequency, that is. it will 
be transparent to them. If the temper- 
ature clianges. the plasma no longer 
will pass tfiis frequency, but becomes 
opaque to and passes another frequcnci-. 

So if larious frequency signals are 
sent through the plasma, only the 
right one for the particular tempera- 
ture of the plasma at that instant will 
MSS through— all others will die nut. 
Therefore, the plasma temperature i.s 

The range of temperatures invoh’cd 
is 10‘ to WK. 

Fourth effort in the pla.sma phs’sics 
work is plasma diffusion studies. Here, 
one basic investigation will be of certain 
anomalies which have shown up bc- 
twxicn measured and predicted iilasma 
diffusion rates across magnetic fields. 

A part of the investigation u'ill he 
attempts to determine how plasmas 
establish the pressure gradients they do 
in the sun and in thermonuclear rcac- 

In the case of the thermoniiclc.ir 
reactor, the plasma gets out despite the 
magnetic field. If a theory can be found 
to predict where the change occurs, at 
what values of current or plasma den- 
sitv or temperature, in short when, whv 
and how, and if the current fnllmv.s the 
path it theorcticallv shimld, this would 
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RESEARCH 


COMPUTER RESEARCH: Though computei 
cannot ycl approach the memory capacity 
and versatility of the human brain as an 
information processing device, Lockheed 
research scientists are engaged in building 
artiflcia! neurons patterned closely after those 
of the brain. Neurons are connected in large 
networks and their behavior pattern observed 
Information obtained through this research 
is being used in the soiution of elementary 
problems in learning and pattern recognition. 
Progress in this held is symbolized by the 
abacus — earliest form of computer. 


EXPANDING THE FRONTIERS OF 
SPACE TECHNOLOGY 

Lockheed’s activities in the missile field began before World War II 
when the company de.signed and flew a pilotless aircraft for the 
Army Air Corps. Today the Missiles and Space Division embraces 
every facet of research and development, engineering, test, and 
manufacture. It has complete capability in more than 40 areas of 
science and cechnoiogy. from concept to operation. 

The Division’s advanced research and development programs now 
under intensive .study provide a fascinating challenge to creative 
engineering. These programs include; man in space; .space 
communications; electronics; ionic, nuclear and solar propulsion; 
magnetohydrodynamics; oceanography; computer research and 
development; operations research and analysis; human engineering; 
electromagnetic wave propagation and radiation; materials 
and processes and others. 

^ Such programs reach far into the future and deal with unknown 

environments. It is a rewarding future which scientists and engineers 
of outstanding talent and inquiring mind are invited to share. Write: 
Research and Development Staff, Dept. K-17, 962 W. El Camino 
Rea!, Sunnyvale, California. U.S. citizenship required. 


LOCkh0Bll j MISSILES AND SPACE DIVISION 

Sysiems Manager for Navy POLARIS FBM; DISCOVERER. MIDAS and 
SAMOS^ Army KINGFISHER: Air Force Q-5 and X-7 
SUNNYVALE, PALO ALTO. VAN NUYS. SANTA CSUZ, SANTA MARIA. CALIFORNIA 
CAPE CANAVERAL. FLORIDA • ALAMOGORDO. NEW MEXICO . HAWAII 



A new marH in the sky... AMPEX AR-200 
...an all solid-state airborne and mobile 
magnetic tape recorder. . . for reliability 
in extreme environments . . . leas than 90 pounds 
of rugged precision In only 1 cubic feet 
of space. . . all power supplies in transport .. . 
complete 7-track system below operates 
from aircraft 28-volt DC... 14-track analog or up 
to 32-track digital systems also available. 

Your further inquiry is invited. 

AMPEX INSTRUMENTATION DIVISION. 

934 Charier Street. Redwood City, California 



indituft wa\-s to sohc problems in 
thermonuclear reactions- 

W’ltliin Flight Sciences Laborators 
there arc scrcnil fields of work, includ- 
ing energ)' consersion, propulsion, gas 
plnsics, acrods’iianiics and fluid me- 
chanics. 

\\ otk of the g-as jrliysics reseerchets 
makes use of the shock tube, as does 
the Plasma Phssics Laboratory, but 
with different gcrals. 

The gas phssics effort within F'light 
Sciences is the study of the phenomen;. 
inr olvcd as |jlasmas lose energy Ihrough 
ilcctromagnctic radiation. 

The tube and bank of condensers 
which shoot 20,000 s, into the plasma 
arc tools to obtain the high tempeta- 
furcs desired, aiming at 1 x 10" deg. 
Kehin. llics arc heating simple gases 
from 6,000 to lOO.OOOK. in some cases 
up to approximately SOO.OOOC. 

Researchers would like to know by 
what means so much energs’ is imixirtcd 
to the g;i5, and knowing how imich has 
to come out in comparison with what 
actiiallv does come out, tbe\- fee! the 
radiation losses are where the difference 
is disappearing. Thes' are able to meas- 
ure heat transfer to walls of the shock 
lube, they can measure what comes out 
in kinetic energs’, but there still is a 
large amount of energy unaccounted 
for. 

Ultraviolet Spectrum 

Currently they feel that much of tliis 
electromagnetic radiation is emerging 
in the far ultms'iolct spectrum, in the 
range bch'ccn 10 and 2,000 angstrom 
units. To cheek this out. they ate going 
to use a vacuum ultra\inlct .spcctro- 
gtaph which is on order and will be 
delneted soon. 

In addition, thev contemplate using 
a visible light spectrograph, which 
operates in the range of 2.000 to >0.000 
angsttom units. 

Much hope is held for establishing 
that the lost energy is emerging in the 
far ultraviolet spectnun through use of 
the vacuum ultraviolet spectrograph. 
The vacuum spectrograph has to be 
used since air will absorb electrn- 
magnetic radiation of wave lengths 
below 2,000 angstrom units so greatly 
as to completely eliminate it, therefore 
the unit must operate in an airless 
environment. 

The spectrograph can operate with 
the tube since the mean free path of the 
hydrogen molccule.s which are in tlie 
tunnel, 0.1 millimeter, is greater than 
the size of the .slit which is 10 microns, 
therefore they eaniiot pass from the 
ttibc into the spectrograph. 

Visible light, in the 2,000 to 30,000 
angstrom units spectrum, is the section 
which produces th.c greatest amount of 
light radiation pressure, usually called 
photon energy, Tlic g-as physics in- 
vestigators would like to le-am about the 



Sovief A-2 Research Vehicle Detailed 

Interior arrangement of the forward portion of Soviet Russia's A-2 rescatch vehicle nose 
section used in biomedical c>:])erimciits with d<^ is sliown in cutaway drawing. Sobr 
s|>ectrngrapli is nimmted in cone-cylinder spike at top. The dog compactnicnt is sealed and 
pR'ssiirircd. .kdditional instrumentation is below the dog's cabin. Tlic cylindrical container 
in the next bay dow n holds the pataclmtc recovery svsteni. Tlic flared transition section at 
the liottom carries drag brakes. Hie vehicle is used for research cxpeiimciits up to altitudes 
of about 130 mi. Hie Russian's -A-3 research vehicle is used for experiments at altitudes 
approaching 300 mi,; the basic layout of tlic A-3 approximates that of the A-2. Both 
vehicles arc iinpowcrcd second stages launched by a thrust unit attached at the base of the 
flared section. Kiissiaii scientists have fired two dogs to aii altitude of 279,63 mi, in a 
single-stage research rocket carrying a payload that weighed 3.726.45 lb., which is greater 
than llie weight of Sputnik III. The dogs were recovered safely, the Soviets repotted (AW 
Nor. 3, 1958, p. 61). Rockets used in flights up to 132 mi. attain an ascending speed of 
1.06 mi. per sec. 
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YOU OAIM 
TAKE IT* 
WITH YOU 


..with Tl eleotrooio ©urvoillance system© 


* Target acquisition and recognition: You can search Plus: training aids and maintenance services 
a huge area in minute detail for w'idely separated, lethal to assure that both men and equipment are at 
forces and installations — many of which are highly mobile. top efficiency. 


^Target location: through navigational aids so accurate 
that conventional warheads may be used on concentrated 
targets with a high probability of success. 

*Data Handling: to interpret and relay the target data 
from Tl-equipped drones and snooper aircraft to the field 
commander in useable form. 

* Weapon damage assessmefit; verifies weapon accuracy 
and evaluates the remaining threat. 


This capability now exists at TI, with the latest 
and most sophisticated airborne reconnaissance 
systems being flown daily at TI’s Avionics 
Test Center. 

For detailed discussion of TI Surveillance hard- 
ware, currently in production for the USAF and 
US Army Signal Corps — cleared personnel 
■'with need to know" are urged to call or write: 
SERVICE ENGINEERING DEPT. 


RESEARCH DESIGN 'DEVELOPMENT^MANUFACTURING of systems for: Air traffic emitrol • Airborne 
early warninu • Antimisrile • Antisubmarine xcarfare • Attack control • Countermeasures • Missile systems 
Navigation • Reconnaissance • Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microicave, optics, sonar, radar, telemetry, time standards, timers, Irausforniers and other precision devices. 


Texas 



Instruments 

INCORPORATED 



APPARATUS DIVISION 


mc'ciianisin wiiicli releases this clcctro- 
nuignctic radiation. 

Ii’ tiic lic-.it w:nc or sliock wase 
wliicli triucls do«n (iic tidie after the 
dectricai discliarec. electrons uitli 
ciKtg}’ equal to iMV' are comerted 
into electromagnetic r.idiation. Re 
seiudicrs u’ant to know why this lui])- 
pens. in order to understand the 
mechanism uhicli underlies using this 
principle to their iidsantagc. 

Illiistr.itive of the energy in photons, 
;i black cloth was hung o\ct the tube 
before the shot. .Vs the wa\c passed, 
the cloth waved actiseh. This was be- 
cause the black absorbs light, tlien 
«as a thill laser of air between the 
cloth and the tube wall, and this air 
iws heated so rapidlv bi- (xissage of the 
wa\e that tlic transmitted heat energs’ 
was dissipated by the cloth uming 
around. tIic heat was generated by the 
electromagnetic radiation (plioton pres- 
sure'). \ihich was caused by the speed of 
the shock waic. 

The same effect cm he obseru'd, rc- 
.sc.irchcrs point out, in the firing of a 
.22 calilicr sing against a licavi' steel 
plate. If one picks up tlie sing im- 
mcdiatel)-, it is hot. the energy of it^ 
'clocitv having been transformed into 
heat when it stopjjcd so suddciilv. 
Atmospheric Density 

In opcuition. the Boeing tmiiicl Is 
pumped down to 10''mm. of Ilg. pres- 
.snre. or O.I micron. .\s the condensers 
reach their full cliatgc, a quaiititv of 
livdrogen is released into the tiilK- from 
the end nppn.dte to the arc chamher. 
This raises tube atmospheric densitv to 
40 microns, and the gas diffuses 
throHgliont the tube rapidlw 

When the gas readies the arc cliam- 
licr. it triggers the discharge since it 
now is at a densitv liigh cnougli to be- 
come an clcctricii conductor. .Ml the 
stored cnergv of tlic condensers ajjpears 
in tlic arc chamber except for minor 
losses. .Vt the other end of the tube, 
a brass target is used for the w:iic to 
impinge upon. 

Since the r.idi:ilion energy is le-.ning 
as the wave traiels down flic tube, the 
imestigation also wants to determine 
will' it escaiKS, or whether perhaps it is 
flirown out. 1 lies' do not know the 
pattern of radi.ilioii distiibutioii. tliat 
IS whetlicr it is liiglier on top of the 
tube or on tlic liottom or on one side 
or the other, and if it is higher in any 

Tliev do not vet know of am- rda- 
lionship between tlic escaping radiation 
energy and a magnetic field about the 
section. They intend to put a magnetic 
field around the section, building up 
gradually in strength, and imestigate 
the results. 

Another cxtrcmclv important field of 
work at BSRL Flight Sciences Ubora- 
toiy is energy conversion. It is a known 


fact tliat space is full of cnergv— what is 
needed are wai'S of converting tliis en- 
ergy' to useful work or power. 

■f'here arc three main wai'.s to convert 
at the present time, including: 

• Solid state sciiiicoiuhictors .such as 
.solar batteries. 

• Clieniie-dl converters such as fuel cells. 

• Gaseous conserters siicli as tlieriiiionic 
diodes or plasma thermocouples. 

Solar Ixitterics lunc one disadiantage 
— area required plu.s ii'cielit. to gciier.ite 
sufficient current to fulfill tlie needs of 
a space vehicle. 

Clicmic.ll comerter.s such as fuel cells 
haie the problem of limited \icigiit in 
tlic fuel siipplv situation; that is. they 
cannot carrv an infinite amount to com- 
pensate for unexpected problems. 

Flight Sciences l.aboratorv currently 
is working in the field of the plasma 
tliermocciiiples. delving into the basic 
principles and chamctcristics of this 
t\|je system rather tlian direct appliea- 

Fropiilsioii work has embraced the 
studs nf sii[>crsonic combustion, solu- 
tion of basic prolilcnis in which could 
licld large advances in the propulsion 
state of tlic art. For example, it would 
elimiiintc tlie need for tlie eenterbody 
and diffuser in a ramjet. 

In this regime, tlic burning takes 
place at supersonic velocity, i.c., the 
"detonation" is supersonic. Detonation 
is defined as tlie wave front at which 
tliciiiical aactimi (burning) takes place 
ill a serv high r.itc, witli either tlic ssris'C 
or the Iniming medium being that 
ssliicli mnses- 

Bocing Scientific Research Laboratory 
effort in this investigation is licing done 
siitli oxygen and prO]xme as the burn- 
ing medium. Only one or hvo persons 
at BSRI. arc working on this at the 

Tlie instabilities in the wa\e front 
arc ciiiscd b\ inhouiogencitics in tlie 
burning medium, in this ease the oxy- 
gen-]jTopane mixture, researcbets indi- 
cate. and possible answers in the pro- 
pellant properties may lead to success 
in iiiildiiig the ss-.ise front constant and 
\ icld sii|)ersonic combustion. 

Fliglit Mechanics works in the fields 
of plotting trajectories for all tipcs of 
seliieles wliieh fi\. regardless of lioss, 
whv or wlicre they fiv. .-VrbitTarx- disi- 
sion is into flight above fiO mi. from 
earth surface ami flight below this. 

.■\mong the problems Flight Mechan- 
ics studies arc thrust programing and 
its relationsliip to tlie optimum trajcc- 
tori', re-entri' ]3roblems siicli as heat 
transfer from tlie boundari' laver to the 
liody surface and otlier related prob- 

lii addition, it works to jilot the o|jti- 
iinim trajcctori' for am' giicn mission 
iiitliiii the gii'cn constraints fsiicli as 
fuel aiailable, vehicle mass ratio: in 
sliort, all the usual design limits which 
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SOURCE 


for design, 
engineering and 
manufacturing in 
all types of 
metalworking 


chined parts? . . . Bliss ma- 
chines rocket and missile nose 
cones, domes and cylinders, 
large diameter thin-walled 
pieces that must be held to 
wall thickness tolerances of 



E. W. BLISS COMPANY 



AVIATION WEEK, 


9, 1959 





THEY 

RELY 

ON 

RADIATION 

for ‘'Courier" communications 
antenna systems 





RADIATION IS ° i«,d.r m «»c« 


!S 


RADIATION 



6<S 


rcsiiU from the eoinptomiscs which arc 
requited in anv vchiele design). 

Researchers here have found that liow 
one flics the trajecton.- strongly influ- 
ences the design of the \ehiclc itself. 
Therefore, wliat they are scehing is to 
deselop tlieorics which will liold fur 
geuctaf confieurations. if they ate able 
to accomplish this, it will greatly expe- 
dite design of \chiclcs for the various 
regimes since there w ill he at least ball- 
park limits established for some of the 
parameters insohed. 

Supersonic Boom 

One part of ncrndyuamics work in 
Flight ScienccH Laboratory is directed 
toward truing to understand more about 
supersonic bnoms or shock waves, 'llic 
lahoratort' socks to establish the rela- 
tionship of the hoom to lift and drag, 
also the relationship of vehicle volume 
and geometry to the far field pressure 
distribution (of the shock wave). 

A second area of aerodvnamics effort 
is hvpervelocity gliders which, according 
to floeing tcscarcliers, at nonstop riinge.s 
of more than -1,000 naut. mi. ate com- 
petitive with other forms of transport. 
However, Boeing designers also fee! that 
in this ease, development of a nuclear 
ramjet powcqskmt would quite probably 
end the economic feasibility of the hy- 
personic glider. 

Another effort in this same general 
area is the study of recoverable boosters, 
liow best to do it. bow many times must 
it be done to be worth the effort and 
such other data as is important to the 
subject. 

The aerodynamics researchers recog- 
nize that there is a need for a good 
three-dimensional hypersonic wing 
theory, and actually arc doing soinc 

Ihey are .studying flow field interfer- 
ence in supersonic regimes, including 
some work m a Mach 2 to Mach -t wind 
tunnel. Thev are investi^ting the vari- 
ous relationships of configuration such 
as the hypersonic biplane and triplanc. 

There exists now a linear theory 
which includes a Mach factor for the 
relationships of configuration, but what 
everyone is hoping for is a new and 
good nonlinear theory for this relation- 

Acrodyniamics investigalors are anx- 
ious to get into the field of noise gener- 
ated by turbulent wake powcrplants 
(turbojets, rockets, etc.), which thev cur- 
rently cannot do due to limited facili- 
ties. However, thev will be able to 
pursue investigations in this field in the 
new building. 

TTic approach used by Dr. Hans 
Brunner, head of the Solid State Lab- 
oratory, is slightly different than thal 
of the other laboratories. Here. Dr. 
Brunner asks all prospective staff mem- 
bers exactly where their fields of inter- 
est lie, to see if it falls into the over-all 


pattern of the laboratory’s efforts. 

In addition, he has them submit a 
list of tlie equipment which they feel 
thev will require in perfonning their 
research, from which they will have an 
idea of the amount of money involved. 

One field of interest at the lab ciir- 
rcntlv is that of ultra sound, in the 
range of 10"' cps.. and work here has 
produced what arc termed "interesting 
effetts," in the range of 10’ angstrom 
units to 1 cm. Tlic iiiteracHon of elec- 
trons and magnetrons is being studied. 

.\lso under investigation is the damp- 
ing and attenuation in relation to the 
frequency spectra. 

The laboratory is working toward a 
new a|3prnach on fracture prop.igation. 
The initial effort will be conducted at 
low temperatures (lowest nttainablc 
tcmpcratiirc currcntlv is 4 deg. Kelvin, 
or minus 269C1- 

W'ork also is aimed at investigating 
the Irinding cnc^cs of boron hydride, 
including a thorough examination of 
the crystal structure. The laboratory 
aha intends to get into ceramics studies. 

W’lvcn ail intended wtvrk now contem- 
plated is under w-ay. if will be divided 
about 40% in solid'state. s0% ceramics 
and v0% physical metallurgy. 

One goal sought is a way to observe 
the transition in a material from the 
brittle to the ductile state, also, to 
ascertain those characteristics of a ma- 
terial which relate to attenuation and 
fracture propagation. 

One problem the laboratory faces, ac- 
cording to Dr. Brunner, is finding ce- 
ramists. Tliis is a new field, one which 
few have undertaken to work in scientifi- 
cally. It still is more of an art than a 
science. Brunnet says. 

Illustrative of the nature of the work. 
Dr. Bnmncr pointed out that it has been 
theorized that aluminum and copper 
precipitates do not harden certain matc- 
lials— they merely prevent anncalinB, 
In actuality, he says, it is the cold work 
which will harden the materials. 

I'urthcr along this line, it may pos- 
sibly be that a configuration change will 
give plasticity to materials which arc in- 
herently brittle. 

Usually, in mathematics, the pro- 
cedure has been to trv and devise mathe- 
matical expressions for the solution of 
particular problems. In Boeing Scien- 
tific Research Lahoratoiy mathematics 
activity, however, some of the reverse 
holds true in that rcscarclvers know the 
general problem and work toward better 
mathematical expressions for it and solu- 

Work in the laboratorv' falls in 
several general fields— wave phenomena 
and aerodynamics, electromagnetics, 
elasticity and plasticity, noise and in- 
formation, probability and sbitistics. 
operations research and econometrics. 
This last catceorv covers such subjects 
as systems anmysis, game thcorv, linear 


and nonlinear programing, inventory 
control and scheduling. 

Tvpc of person snuglrt for work here 
is a 'Ph.D with 10 yt-ats' experience fn 
particular fields, yet one who is able 
to talk to engineers and physicists about 
llieir work as well. 

Tvpc of work done includes what 
the laboratorv alls consulting prob- 
lems. extension of consulting problems, 
exposition and research. 

Consulting problems is the work 
wherein the mathematician is called in 
bv engineers or physicists to give some 
help with a particular problem or 
specific problem area in mathematical 
terms. While they ate engaged in this 
tvpc of consulting vvork, it frequently 
leads to dcvelo|)mcnt of thcisrics ap- 
plicable to the general type of problem. 
As he vvorks. me mathematician may 

siral mathematics, or he may find new 
areas of application for classical ap- 
proaches in mathematics or he may 
move into new mathematical areas en- 
tirely. 

This is the extension of consulting 
effort, where his efforts arc led further 
along tlie path after helping to solve 
the particular problem on which !ic was 
wiled in to consult in the first place. 

Exposition is developing methods 
and teaching working engineers better 
mathematical handling of their prob- 
lems. Here thev pjass along knowledge 
of work done which is known in mathe- 
matical circles but not in genera! engi- 
neering, such as now mathoniethods or 
now wavs of handling old problems, 

Frequentlv in their consulting work, 
math researchers will have a feeling of 
uneasiness over a problem area which is 
not quite defined. Here they will seek 
better mathematical formulation for 
these problem areas. 

Also, they run across those areas 
where there are fairly concrete problems 
which wn he expressed mathematically. 
Basic Research 

Last part of the mathematicians 
work is research, basic research for its 
own sake, but still not totallv random. 
It is the feeling in the mathematics 
laboratory that tlic personnel who are 
added to the staff should, as in the case 
of the Solid State Laboratorv, h.vve in- 
terests which fall generallv within tho.se 
in which the laboratorv is working. 
Tliis is not to sav that ideas have to be 
immcdiatelv usable, or generallv ap- 
plicable; however, they ^nuld be in 
areas which arc corapxitible with what 
the company might be interested in in 
later years. 

In addition to the nine people cur- 
rcntlv working within the laboratory, 
mathematics research has consultants 
from universities who are specialists in 
pjarticular fields. 

As far as is known, according to 
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pared down to fit where others can't . . . 
size 5 motor generators 

Size 5 Motor Generators are now a reality ! Servo engineers 
working against extreme space and weight limitations can specify 
the ultimate in miniaturization — Daystrom Transictnl. Weighing 
a mere 1.1 oz, these Size 6’s develop a minimum stall torque of 
0.11 oz-in and have a free speed of 10,000 rpm. Units are 
available for 400 cycle operation with 26 or 33 control phase 
winding. The control phase is split for operation directly with 
transistor ampliiiers. 

Complete specifications with drawings and graphs of performance 
characteristics are yours for the asking. Other types and sizes 
of motors and motor generators are also available. And be sure to 
get complete details on our new synchro line. Daystrom Transicoil, 
Division of Daystrom, Inc., Worcester, Montgomery County, Pa. 
Phone: JUno 4-2421. In Canada: Daystrom, Ltd., 

840 Caledonia Rd., Toronto 19, Ont. Foreign : Daystrom International 
Division, 100 Empire Street, Newark 12, N. J. 



TRANSICOIL 

OP DAYSTROM, INC. 


Jiepresentatives in Canada and Other Foreign Countries^ 


laboraton' director Dr. Colvin, this is 
the first such mathematics research 
group in the aviation industry. 

Research to determine, initially, what 
goes on in space behveen the earth and 
Mars and tlie sun and Mats is the 
vs'ork area of the Gcoastrophysics 
Laboratory. It wants to know more 
about the nature of the gases and 
particles in the regions of the inner 
planets, i.e.. those closest to the sun. 
Merciirv, Venus, earth and Mars. 

To start with, it is investigating the 
fluctuations of the ionosphere, which 
may indicate tlic properties of a space 
"atmosphere" bv which the sun’s pres- 
sure waves trasel to earth from the sun. 

The laboratory intends to make the 
investigation by means of time-cor- 
related measurements of very low fre- 
quenev radio wave transmissions along 
a belt in the northern hemisphere. If 
significant fluctuations are detected by 
means of the time differentials in the 
VI.F transmissions, it may well indicate- 
that the sun’s pressure wares, (radia- 
tion, photon pressurel may sery well 
be reaching earth and beyond by means 
of a conducting gas, which although 
extremelv thin acts as an "atmosphere" 
such as the sound waves are transmitted 
on earth. Tlic laboratory’s obscivations 
will be of signals transmitted by s-arioiis 
stations, commercial and military. 

Bv measuring the time history of 
these signal strengths, it can compare 
rarious segments of the transmissions 
in relation with the sun’s position. 

Additional research will oe done on 
learning more of the nature of the 
whi.stler phenomena. 

In the investigations of the regions 
of the inner planets, if Sidney Chap- 
man’s idea.s are conect, shock waves 
from solar storms can be calculated. 

Tliis trarcling war-cs situation mav 
also base an effect, researchers indicate, 
on signal propagation from space 
vehicles. It mav affect skin tempera- 
ture.? of space vehicles if densities of 

£ articles or gases in space are far off 
•om present estimated values. 

An additional space phcnomciiim 
which may affect vehictes traveling 
through this medium is that of charge 
drag— the situation in which tlic \cliiclc 
builds up a charge while tr.iveling 
through various charged particles -and 
thereby attracts a little "atmoipherc’’ 
of charged gases and particles around 
it. IIowc\-er, polarity of the vehicle ma\ 
be altered to dispose of this if it be- 
comes a major problem, or it cm pos- 
sibly be turned into propulsion, 

Boeing researchers point out that 
there is data available from the govern- 
ment on ionospheric characteristics and 
magnetic storms, but what they are 
tndng to uncover are the meclijuisms 
bv which magnetic storms produce 
their affects. 



Here is a man you should know 

he’sa dELAVAN FUEL INJECTOR SPECIALIST 


Uii n.mic is Robert Ulrieh. He’s tlic Senior Prujeet EoKincer on Fuel Injector Develop- 
menl with Delavan. He’s been with Uel.ivan ten years, ant! has designed fuel injectors 
whieli are now slumlartl on ninny of the world’s most advanced jet aircraft and missiles. 
Men like Boh Ulrieh, eoncentr.itins the-ir considerable talents to fuel injector develop- 
ment, have made Delavan the world's largest norale speeiallst. They’re the main 
reasons leading tiirho-jct, rocket and APU manufacturers rely on Delavan for fuel 
injection prohlem solving. 

If fluid metering and atomization arc part of your product, take advantage of Delavan’s 
specialized esperionee and proven ability to deliver aircraft quality. Send specifications 
to the address below for obligation-free recommendations. 
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EXTERNAL shape of the Nuclear Emulsion Recovery Vehicle (NERV) Just contracted for hy NASA 
vehicle developed (or the Discoverer satellite program. General Electric will build this ablation nose cor 
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Radiation Vehicles to Aid Capsule Design 


By J. S. Butz, Ji. 

Philadelphia— Mure accurate design 
of manned and unmanned space vehi- 
cles vvill be possible after a close stud? 
of the lower Van .Mien radiation belt 
at altitudes from 200-to-l,800 mi., 
scheduled to be conducted next vear by 
the National Aeronautics and Space Ad- 
ministration using six specially-designed 
vehicles. 

These Nuclear Emulsion Rccos’cry 
Vehicles (NERV) will be supplied by 
General Electric’s Missile and Space 


Vehicle Department under a Si?6.000 
contract (AW Oct. 26. p. H). Oclivcr?- 
of the first two is sclicdulcd to 1)C made 
carlv in the vear. 

In early flight the 75-lb. NERV ve- 
hicle will be fired to the l.SOO mi. alti- 
tude by Argo D-8 rockets, (alter flights 
will utilize the Scout solid fuel rocket 
now being developed under N.ASA con- 
tract (AW Sept. 7. p, 64). Using this 
propulsion the NERV vehicles will 
reach an altitude of 10,000 mi. Pacific 
Missile Range probabU' will be the 
launching site and the direction will 


be to the south along one of the lines 
of force of the earth’s magnetic field. 

'I’hesc NER\' vehicles will provide a 
visual record of the characteristics of 
both low and higli cnergv- ionization 
particles abov e the atmosphere by allow- 
ing tlie particles to impact on a nuclear 
emulsion and leave a trace. Conditions 
at tlic various altitudes will be obtained 
bv rotating the emulsion behind a small 
window so that only a small portion 
vvill be exposed at each height. 

.At about 200 mi. during the ascent, 
a cvlindtical disk of nuclear emulsion 
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3 in. in diameter and one-half inch 
thick will be extended from the shut- 
tered fotw.ard portion of the ablation- 
h'pe rccovcrv vehicle, live emulsion 
will continue to be exposed until the 
vehicle is within 200 mi. of the ground 
on the wav down. 

Then the emulsion package will be 
retracted and the shutter dosed just 
before rc-entrv. Plans call for the 
NER\' vehicle to l>c recovered from 
the sea and the emulsion traces made 
available for .scientific studv. 

Tlie NERV vehicles arc esscnti.illv 
scaled down versions of the satellite 
aeromedieal rccovcrv- vehicles (S.ARA’l 
prcviouslv developed bv GIv for the 
I-ocklited V’S-117L Discoverer pro- 
gram which is under the cogni/ance of 
Defense Department’s .Advanced Re- 
search Projects .Agenev. Selection of 
the GE propos.nl considerablv reduced 
cost and development lime of the 
ionization particle experiments for 
N.AS.A l>v taking maximum advantage 
of previous development work. 

A good indication of the rapid growth 
of the space age is the fact tliat n 
single industrial group. GE's Missile 
and Space Vehicle Department, al- 
ready (las devclo)3ccl six different te- 
entrv vcliiclcs and their rccovcrv svs- 
tems. Design ranges for tlicse vehicles 
vary from IRBM and ICBM distances 
up to orbit. 

I’hc six vehicles liavc amassed a total 
of 48 flights, as of last August. Of 
these, onlv 26 were satisfactorv in tliat 
tlie boosting rocket put the re-entrv ve- 
hicle into its proper trajccton- or orbit. 
Succcs.sful rc-entrv and rccovcrv of the 
desired information from the vehicle 
were accomplislicd on all 26 of these 
High ts. 

A discussion of the details of Ihe 
NERV vehicle and the tcclmologv- 
which sujjports the design gives clear 
evidence that the rc-entrv- problem has 
passed well bevond the scientific studv 
stage and is largclv a matter of engi- 
neering. 

Hc.it protection svstem for the 
NERV vcliicic could have been of 
cither the heat .sink or ahlafinii tvpe, in 
the opinion of the GE engineers work- 
ing on the design. Botli svstenis have 
proven to be reliable during the com- 
pany’s fliglit testing of rc-entrv svstenis. 
For the NERV problem, four heat 
shield designs were considered— an abla- 
tion type of plienolic-nvlon and heat 
sinks of bcrvllium, stainless steel and 
copper. Only passive sv'stems of these 
types were considered because of the 
low total weight of the vehicle which 
precluded any use of coolants, pumps, 

W’hcn all of the particular design 
conditions-apogee altitude, trajectoiv, 
etc.— were considered, the ablation was 
found to be superior. For the present 



EXPLODED view of the emulsion package which hTU bring back a visual record of ionization 
IMrlicles above the atninsjihcK' is shown above. 'Hie package is heavily shielded except (ui 
a siiial) view ]iort so that the jiaiticlcs will enter through the port and strike the emulsion 
on its edge. Below is a map showing the six impact areas for the N’ERA' vehicle cast of 
BeriiuuU. after firing tram W'allnps Island. A'a. 




CONTROL 

EQUIPMENT 




GROUNO SUPPORT 
SYSTEMS 

flMre fuels, cryogenics and gases used to power missiles require safe, reliable Control Equipment in 
both airborne Jfnd ground support systems. Turbo Products, Division of Poly Industries, Inc., offers Con- 
trol Equipment to meet the ultra temperature, pressure, response, and corrosion resistance requirements 
of space flight • Illustrated are Turbo Products Control Equipment currently available. Experienced Turbo 
Products design engineers will be happy to work with you on the application of equipment illustrated or 
in the development of custom equipment to meet your special requirements. Your inquiry is invited. 


POl.Y 


N’ERV mission, tlie weight per square 
foot required by the '-arious lieat shields 
was; copper 13, stainless steel six. 
bersllium 2.3 and phenolic nylon 1.5. 
Besides presiding a clear \scight ad- 
santage. the ablation shield also has the 
largest growth potential, and it could 
be used to much greater altitudes if 
the pos'-er of the launching rockets was 
inaeased. 

Selection of a configuration for the 
NER\' re-entrs' s’chicle first invoh’ed 
the consideration of existing nose cones, 
hut thc\- were all too large for the 
fourth stage of the Argo D-4. the first 
rocket considered as a launching s’ehi- 
clc. Scaled down versions of fbe ex- 
isting nose cones were then studied 
because of the large quantity of aero- 
dr-namic data available for each one. In 
this studv of four basic ablation hpe 
geometries GE had developed in previ- 
ous work, final choice of a configuration 
went to the S.ARV shape. 

An upper weight limit and a mini- 
mum s'olume limit liad been specified 
so that the main design trade-off was 
behveen volume and the ballistic para- 
meter WVCi.A. where is the gross 
weight of the vehicle. Cn its drag co- 
efficient and .A the characteristic area 
of the s'chiclc used in the calenlation of 
the drag coefficient. Tlie S.ARV shape 
had the lowest Iwllistic parameter which 
indicates that it requires die last 
amount of shielding material, and its 
volume was the nearest to tliat re- 
quired for the NF.RV mission. 

Four Stage Rocket 

During the major portion of its 
flight, the NERV vehicle will lemain 
attached to the final stage of its launch- 
ing rocket to improve its stabilitv and 
assure that the emulsion package will 
not tumble through .space. Under 
present plans, the launching rocket for 
the XERV experiments is the four 
stage Areo D-3. 

At 120 mi. altitude, the emulsion 
package is telescoped forward ant of 
the forward end of the nose cone. This 
package resembles photographic film in 
the manner in which it must be han- 
dled. It is made up of 21 slabs of Ilford 
of England G-5 emulsion. It must be 
kept within the temperature limits of 
— 94F and 4-86F and awav from the 
light. In addition, heavy shielding 
plates are provided fore and aft of the 
cinuision package to increase the pos- 
sibility that the particles which strike 
it will enter through the small side 
window and make a trace along a one 
of the emulsion slabs rather than going 
through several of them. 

A small electric motor at the rear of 
the jjackage will rotate the unit 360 
deg. during the flight so that all of it 
will pass the low densitv side window. 

This experiment, the emulsion used 
and the method of exposing it is con- 



SOMEWHERE BETWEEN 
TUF POWDER AND THE PART. 


. . . lies the difference 
in the quality of intricate 
Teflon* pieces 


Processing makes this differ-' 
ence. The way a piece is 
molded, sintered, or cooled 
dictates the way it will per- 
form on the job. 



One way to be sure that a 
Teflon part has been proc- 
essed properly is to let 
Gartock’s Plastics Division, 
United States Gasket Com- 
pany, do the job. U.S.G.’s 
years of experience with fluo- 
rocarbon resins guarantees 
you the right properties every 
time, regardless of how intri- 
cate the shape, how thin the 
wall section, or how close the 
tolerances. 

Make U.S.G. your prime 
source of molded Teflon parts. 
Let your local Garlock rep- 
resentative quote on your 
design, or ask his assistance 
on any design problems you 
may have. Call him, or write 

tHE 6ARLOCK PACKING COMPANY' 

Palmyra, N.Y. 
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Prime targets in the fight for 
improved anti-submarine warfare: 


Search, Detection, Kill 


Anti-submarine warfare consists of six, easily-defined areas; 
search, detection, classification, localization, kill and assessment. 
Not so easy, however, is the job of implementing them. The 
United States Navy, with the help of private industry and other 
government research agencies, is making impressive headway on 
this ASW problem in many areas. Their target? Certain detection 
and continuous surveillance of any undersea threat. 

Honeywell is pleased to participate in this intensive Naval 
effort with the following projects in research, design, develop- 
ment and production: 

1 An anti-submarine missile, ASROC, that can be launched 
from a surfaced ship. 

2 A shore-based ASW weapons system team trainer. 

3 A new sonic sea range system that plots the hydroballistic 
trajectory of underwater weapons through a network of sonai 
buoys and mobile-based sonar. 

4 A torpedo and Submarine tracking system consisting of an 
ultra-sonic mnsponder chat cracks rhe path of high speed 
torpedoes and subs. 

5 A sonar training device for teaching trainees the proper action 
and response to sonar signals. 

6 A number of fuzing and arming devices for mines that will 
insure detonation only on recognition of enemy ship's signa- 



7 A sonar target simulator capable of digesting radar and sonar 
target information and presenting this information visually 
aboard ship. 

Honeywell provides full corporate support for Anti-Sub- 
marine Warfare with the facilities of 14 corporate divisions. 
An example of Honeywell’s facilities is the ASW Research 
Ship "Neper" (right) based at out Seattle Development 
Laboratory. Here ASW systems 
are tested in aauai environ- 
ments of both fresh and salt 
water supported by complete 
test facilities, including instru- 
mented barges. 

If you have a problem in this 
important area of defense, 
write Minneapolis-Honeywell, 

Minneapolis 8, Minnesota. 


Honeywell 



How to make ‘Impossible’ Deadlines: 

20 Copies of a 500-Page Report... in 3 Hours! 



PUSH THE BUTTON 

and copies flow! 


It isn’t often that anyone want.s 20 
copies of a 500-page report. 

But a client of a Pittsburgh en- 
gineering firm did. Moreover, he 
wanted them in a hurry. 

A few years ago, meeting the dead- 
line he set would have been impossi- 
ble. Besides, the cost would have been 
prohibitive. 

Today neither is true, thanks to 
automatic xerography. By means of 
a XeroX* Copyflo* 1 1 continuous 
printer and offset duplicating, run- 
ning off 20 copies of a 500-page re- 
port would be amazingly simple . . . 
the work of a single morning. 

A Copyflo 11 continuotis printer 
prepares offset paper masters, at the 
rate of 20 linear feet a minute, on a 
continuous roll 2,000 feet long and 
1 1 inches wide. The roll is cut into in- 
dividual masters, which arc then 
mounted on offset duplicators for 
runoff of multiple copies. 


Copyflo printers also copy onto 
plain, unsensitized paper or translu- 
cent vellum for diazo-type reproduc- 
tion. They enlarge, reduce, or copy 
size to size, offering tlie speediest, 
most flexible, most economical way to 
get copies precisely like the originals 
from opaque documents of all kinds 
or from microfilm. 

You, too, can make “impossible” 
deadlines with a Copyflo printer. Just 
push the button . . . and copies flow! 

For complete information write 
Haloid Xerox Ino., 59-107X Haloid . 
St., Rochester 3, N. Y. Branch offices 
in principal U.S. and Canadian cities. 
Overseas; Rank-Xerox Ltd., London. 

HALOID 

XEROX’ 


sidered to be an impro\’cment over 
previous work which obtained this type 
nf data from sounding rockets and simi- 
lar vehicles at ^Vhitc Sands and other 
installation.s. 

The NERV vehicle and the fourth 
^tage of the Argo D-S to which it is at- 
tached will be spinning from 600 to 
720 rpm. at burnout. 

This will ensure that the vehicle will 
stabilize along its line of flight at burn- 
out but it also will laise a problem dur- 
ing re-entry. The vehicle will have an 
esscntiallv tail-first attitude to the 
ground after it passes maximum alti- 

At 200 mi. altitude on the way down, 
the emulsion paek will be retracted 
and the shutter closed. The fourth 
stage rocket will be separated at 120 
mi. and, at 1 10 mi. The nose cone will 
he de-spun to less than 40 rpm. 

At this rpm., there is no possibility 
that strong inertial forces due to rota- 
tion will prei ent the nose cone from re- 
acting in proper aerodynamic fashion 
.ind turning over so that its heat shield 
will be pointing forsvard. 

The S.\RV shape is stable in tail- 
first fliglit over a small angle nf attack 
range, and the vehicle will not en- 
counter these over the NERV tra- 
icctorics. 

Maximum Heating 

Miiximiim heating will be experi- 
enced at just under 60 mi., the speed at 
this point will be approximately Mach 
15 and the design re-entrs' angle is 66.5 
deg. The aluminum understructure of 
the vehicle will nescr reach a teiii- 
perature of 300E because of the inher- 
ent insulation affect of the ablation ma- 
terial. Tlie peak axial and lateral loads 
ire estimated to be 59. 5g and 16. 6g 
respectively. The peak dynamic pressure 
«ill be approximately 3,455 psf. 

It is estimated by GE that the sys- 
tem could be made to withstand an un- 
retarded water impact with a weight 
increase of onlv 10 lb. This is not a 
part of the design proposal, however, 
and it is planned to dcplov a 6.77 ft- 
extended skirt-type pirachutc at about 
40,000 ft. altitude. The opening shock 
of this chute will not exceed 40g, and it 
ss'ill slow the vehicle to a spieed of 50 
fps. when it hits the water so that it 
will experience a shock loading of 60g. 

Recosery of the vehicle will be af- 
fected by a 1 5-kt. sliip and two air- 
craft under the GE proposal. On the 
basis of theory and past experience as to 
burn-out accuracy of the propelling 
rocket and the dispersion expected for 
the ballistic parameter of the NERV. 
that in 95.4% of the firings the re- 
entn' vehicle will land within an area 
132.4 naiit. mi. long and approximately 

Tlic ship will be on station in the 
middle of this area during a firing, and 
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PUMPS 
GENERATION 

MISSILES • SPACECRAFT 

High performance 
hydraulic pumpt by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 
Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 


F — 

Need a Source 

for the manufacture 
of precision 
components 
and assemblies ? 



y/ EXPERIENCE 
y/ ENGINEERING 
v/ FACILITIES 
V FLEXIBILITY 
y/ RELIABILITY 


• Over 50 years experience in the 
manufacture of precision 
components and machines 

• UJtra-modem facilities 

• Highjy skilled personnel 

• Outstanding engineering team 
« Heat treating, plating, surface 

treatment and Dow No. 17 

• Know-how in machining 
special metals and alloys 

• Modern metallurgical laboratory 

• Currently in production — 

boxes, parts for gas turbine 
and jet aircraft engines, 

• Write for Facilities Folder. 

The Fenn Manufacturing 
Company, Fenn Road, 
Newington, Connecticut. 



it will need 7.7> hr- to reach the farthest 
point in the predicted area of actual 

Vhc aircraft will be at the midpoint 
of two cquallv divided areas within the 
impact zone. One of tliein should be 
able to fiv ot er the nose cone within a 
niaxiniiini of 20 min. after impact. GE 
tecomnicnds that tlie aircraft droji long- 
bnniing smoke liombs. impregnated 
beeswax dvc marker and a Ul IF floating 
beacon upon sighting the nose cone. 
Location Aids 

The re-cntr\- scbicic itself carries a 
iiuniber of location aids which have 
been cxtcnsisciv proven during tlie past 
year, hirst, a large quantity of "'s” 
band radar chaff is ejected from the 
sehiclc at an altitude of 10.000 ft. Tests 
ha\c shown that tliese tins- strips of 
aluminum foil ran be casilv detected at 
I(iO naut. mi., and that thev gi\e a re- 
turn for ov er tliree hours wlien dropped 
from an altitude of two miles. 

•Alternate gores of the parachute arc 
silvered. Tests have shown that this 
giscs good radar return from distances 
up to 1 50 naut. mi. Tliird. a radio bea- 
con with HO naut. mi. range is carried 
in the nose cone u’hich transmits after 
impact. Fourth, ahimimnn d\e marker 
is released from the nose cone after it 
hits the water. F'iftli. a high intensity 
strobe light is carried. 

The light is visible at 8 to 10 naut. 
mi. with a full moon from an altitude 
of 8.000 ft. 


Melal-Coaled Plastic 
Has Storables Future 

San .Antonio— Stc|j toward encapsula- 
tion of oxidizers and fuels in missile 
ss'stems has been accomplished here liy 
Soutliwcst Research institute's Chem- 
istrv Department. 

Successful metal coating of a plastic 
container containing a liquid could be 
applied to development rjf a container 
which would be an integral part of a 
fuel or oxidizer formula. Soutbsvest Re- 
search Institute’s investigation leads 
toward producing such capsules of 500 
to 1.000 micron diameter which would 
pennit safe use of exotic fuels of a toxic 
nature in missile .sy stems. 

Tliis method also would allow use of 
oxidizers, dampers or special additives 
which would come into contact with 
the otlrcr materials making up the 
rocket fuel formula only when in use, 
presenting chemical reactfons which 
would alter the propdlanfs nature or 
produce corrosion resulting from action 
of material on missile's components- 

It is l3clic\-cd that encapsulation of 
materials will also be saluable in o\cr- 
coming the effects of extended weight- 
lessness on fuels and lubricants in space 
flight. 

Southwest Research Institute indi- 
cates that a powder was applied to the 
test specimen plastic eapsnlc to ensure 
adhesion of the subsequent metal 
coating. 



ARTIST’S CONCEPTION depicts NERV vcliicic in fliglit above the earth. 
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Instruments 
Model A12 
D.C. Amplifier 


Long lerm drift less than 2 microvolts. 

,0Kfc linearity and stability. 

1 00 megohms input impedance— 40 milliohms output impedance, 
1 db DC to 10 KC. 

Noise less than 10 microvolts wideband. 

Single ended or differential input. 

Operates to specifications from 0° to 50° C. 

Self-contained power supply — operates on any line frequency 
from 50-400 cps, 

Mll-iype chopper gives unmatched reliability for the life of the 
7"x 19" panel accommodates 8 instruments, 
ptug-ln attenuators of the AI2 provide convenience, flexi- 
biliiy and economy. Special variations, gain settings, etc., can 




The only wideband DC 
temperature, shock, humidity and electro interft 


lifier to meet rugged 
imental tests for altitude, 


FULLY TWO YEARS A HFAD^the FIELD! 

y 


Electro Instruments, Inc. B 
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AVIONICS 


FAA Analyzing Low Cost Data Link Unit 


By James A, Fiisca 

Atlantic City. N. J.— I'irst detailed 
report on Stroniberg-Carlson's approacli 
to low-cost equipment for tlie automatic 
air-ground-air eonirmniic-.itions ss'stcni 
(ACACS) program to be c\aluated over 
tlie next six montlis bv the Federal 
A\'iation Agcncs' has been presented to 
the Annual Fall Asscmbls' of the Radio 
Technical Commission for Aeronautics. 

'Hie AGACS valuation liy FAA will 
place the Stronibcrg-Carlsnn s\stcm in 
comparison with RCA’s approach 
wliicli incorporates a modified sersion 
of its inilitarv data link nbicb has been 
described previouslv. The ncu' srstem 
was dcscribcxl by Hans H. Cicsccke, 
acting chief of FAA'.s Ssstems AnaK.sis 
Div ision at the National Av iation Inicil- 
ities Experimental Center. 

Tiic RTCA meeting was dcvrvtecl to 
discussions on progress in adapting the 


country’s present air trafBc control sys- 
tem to meet tlic mushrooming needs of 
the next decade and the related prob- 
lems of air safety by air traffic control 
and avionic specialists from the govern- 
ment. militarv, and industry. 

One of the major programs within 
the FAA. Giesceke said, is the 
analysis and planning of a future auto- 
matic air-ground-air communications 
system. In addition to the communica- 
tions problem, automatic computers 
will be required for expediting routine 
air traffic control functions. These com- 
puters will require, he said, an auto- 
matic communications system that per- 
mits the reliable processing of data 
inputs and outputs to and from air- 
craft. .Ml aircraft flying within the con- 
trolled airspace must be equipped so 
they can participate in using the new 
automatic system. 

TTiorougli analysis will be required 


before such a system can be adopted, 
he indicated, to protect the investment 
by the government as well as the cx- 
|>cnse to the aircraft owner, and the 
system must be such that it will last 
for a long time into the future. 

A number of decisions will have to 
be made in deciding npon the ba.sic 
requirements with due regard to; 

• Understanding physical conditions re- 
lating to air-ground radio conuuunica- 

• Price limitations for equipment that 
must be purchased hy the private air- 
craft owner. The F.A.A considers that 
it may he possible to simplify the pro- 
cedures and equipment to such an ex- 
tent that participating automatic air 
traffic control will not require more 
than an expense of approximately S500. 
using plug-in equipment to existing 
radio equipment. 

The next important requirement is 
for compatibility. Ixirgc-scale integrated 
networks require ccmpatibilitv and a 
long period of growth based on estab- 
lished standards. Air traffic control 

E mblems in New York. Chicago, and 
os Angeles necessitate a new auto- 
matic commimications svstem. but the 
system’s purpose is defeated if it is 
suitable for these areas onlv. 

The basic standard for voice tran.s- 
mission is a tone band of about 1,000 
cps. bandwidth. .An automatic digital 
communications system that consumes 
this total biindwidth in one single data 
channel is a 750 bit per second svstem. 
With such a system, however, a second 
radio would he required for voice com- 
munications. 

To avoid the requirement for a sec- 
ond radio, the digital data must be 
transmitted though a sufficiently nar- 
row bandwidth so as to limit the data 
bit rate to approximately 50 to 100 bits 
per second. With this approach, wlicre 
a narrow passKind of 100 to 200 cps. 
is filtered out for data transmission, the 
aircraft can be called on the same radio 
frequency cither bv voice or bv data. 

Because the 50 to 1 00 bits per second 
rate is the basis of existing teletype 
techniques, this tvpc of system would 
be able to make use of now existing 
facilities, eliminating the need for an 
additional ground-to-ground su])pnrting 
sy.stem to forvard air-groimd data to 
and from air traffic control centers. 

Another advantage of a “voice plus 
data" system is that it matches ttans- 
inission through HF and LF channels. 
Also, punched tape can be ii.scd as a 
connecting link tn automatic com- 
puters. and the message duration of one 



Slide Rule Speeds Count-ermeasures Calculations 

Electronic coiintermcasuies calculator, a circuly slide rule developed bv General Electric 

iitcs problems speedily. Oilcukitor can be used to determine the power received at a 
radar antenna (or given noise jammer ptrwct. the sensitivity requited of an electronic 
countermeasures ferret receiver to detect a radar signal at any given range, the power 
required by a jammer to screen a radar target when the jammer is not located at the 
target's position and the minimum detectable signal for a radar set design. Inquiries should 
be directed to Jolm R- Baker, GE, Light Military Equipment Dc|iartmcnt, Utica, N. Y. 
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second for the sliortest message is in 
accordance vvith the requirements of 
ground direction finders. 

'nic I'.A.A will continue to analyze 
both the 750 bit per second RC.A sys- 
tem and the 50 hit per second Strom- 
herg-Carlsoii svstem during flight tests 
over the next six months, after which a 
choice will be made, Giesceke said. 
.A prim.iry advantage of the 750 bit per 
second svstem is five capacitv require- 
ment for areas vvith dense air traffic but, 
be said, there seems to be much less 
complexitv and more flexibilitv and re- 
Imbility in the narrow band svstem, He 
added, however, that it is too earlv to 
draw any conclusions so long as flight 
experimentation and testing has not 
provided practical results. 

Tlie Strombcrg-Carlson system em- 
ploys the installed standard aircraft 
receiver which supplies an audio fre- 
quency signal to a tone receiver which, 
in turn, feeds d-C- signals to a data re- 
ceiving and display unit. The three out- 
puts of the display unit ate a lamp 
display for stored (or canned) messages, 
a cockpit printer for longer mes-sages 
such as clearances or weather reports, 
and a ringing cirenit for the pilot's 
headphones which tells him that 
round station wishes to contact him 

The system also uses the aircraft's 
standard radio transmitter which con- 
nects vvith both the automatic svstem 
and the pilot’s microphone. In.'icrtcd 
data is barometric pressure (altitude), 
stored messages, and the aircraft’s call 
which is set up on a cal! register. This 
information is fed to a data insertion 
unit which feeds a tone kever and the 
transmitter. 

The FAA contract with Stromberg- 
Carlson also calls for the studv of cock- 
pit display printers. Experimental mod- 
els will be delivered from two subcom- 
tractors. Potter Instrument Corp. and 
Teleprinter Corp- Each of these is the 
size of one .standard cockpit instrument 
such as an altimeter and will displav 
text for the pilot bv printing it on 0.25 
in. ta|je. TTve printer should contribute 
to the pilot’s convenience appreciably. 
Clearance printed in cleat text seem to 
be preferable to messages received bv 
vaicc or on volatile visual displays and 
recorded in longhand. The printers will 
l« compatible with the stored message 
system and additive to a lamp displav 
for a minimum number of stored mes- 
sages. It is also being designed to be 
inexpensive enough for use in privatclv 

RTC.A’s .special comittecs, made up 
of representatives from the government, 
military, airlines and industry, which 
study and coordinate recommendations 
on specialized avionics problems in- 
cluded: 

• SC-79. This committee has com- 
pleted a study of the problems causing 


pilot reluctance tn use autopilots and 
autopilot couplers to make automatic 
approaches vvith the ILS instrument 
landing svstem. Detailed perfoniiance 
requirements have been drawn up for 
both airborae and ground equipment 
which the committee believes will assure 
that a pilot can make a precise and 
smooth automatic approach to a cutoff 
point 50 ft. above the runway. 

• SC-81. This committee vs-as .set up to 
formulate minimum performance stand- 
ards for airborne self-contained naviga- 
tional aids. It has completed require- 
ments for airborne dopplcr radars, 
including not only the sensor but also 
instrumentation, heading reference, and 
other elements to provide a measure- 
ment of ground speed and drift angle, 
and will shortly begin work on stand- 
ards for a doppler dead-reckoning com- 

• SC-85. This committee is developing 
recommended minimum standards for 
airborne avionic equipment, vvith em- 

I ihasis on test procedures both in the 
aboratory and as installed in aircraft to 
assure standards being met. Expected 
elates for completion for various svstems 
are; spring 1960. VQR, ILS, marker 
beacon; 1960-61. ADF, VHF. and 
DMET. 

• SC-86. This committee is dovclopii^ 
“infnmiar’ standards for the AC"f 
radar beacon svstem, to aid the F.AA in 
cstiiblishing a technical service order for 
equipment to be carried bv coinmercia! 
aircraft, pending information on light- 
weight transponders for private aircraft. 
When this information is available, a 


minimum performance standard for all 
ATC radar beacons will be drawn up. 

• SC-87. This committee was estab- 
lished to ascertain minimum perform- 
ance standards for radar altimeters. Be- 
muse the principal use of radar alti- 
meters today is in pressure pattern fly- 
ing, pending their possible use in 
automatic flare-out and landing systems, 
only requirements for tlicse earlv de- 
•signed systems are being drawn up at 
present, 

• SC-88. To determine which portable 
electionic devices carried aboard air- 
craft could potentially aeate interfer- 
ence vvith aircraft avonic sv-stems, this 
committee ha.s undertaken a study of 
these devices including; hearing aids, 
portable recorders and dictating ma- 
chines, and portable radio and television 
receivers. The result have indicated 
tliat hearing aids are not interference 
sources, that portable recorders and 
dictating machines which meet MIL- 
1-16910 or comparable specifications 
are not, and that portable radios and 
’^rV sets potentiallv can provide danger- 
ous interference. 

(5nc of the problems facing the com- 
mittee lias been the lack of quantitative 
data on signal levels which can be 
tolerated bv aircraft avionic equipment, 
llic F.A.A's Bureau of Research and 
Development has been asked to provide 
this information. Until this time, the 
RTC.A has recommended that the use 
of these sets be discouraged on com- 
mercial aircraft as a safety measure, and 
that the potential hazard is brought to 
the attention of private pilots. 
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Westinghouse ATLAS erector control 


A single button is pressed . . . prefiring checkout 
starts and the smooth, programmed rise to firing po- 
sition begins for the mighty Convaii ATLAS.* 

The Westinghouse React-O-Verse control system 
automatically raises the missOe to its vertical firing 
position, checks to make sure that the missile is 
firmly seated on the launching pad, retracts and ro- 
tates the nose clamp and moves the erector boom 
out of the way — all without flexing or straining the 
bird at any point in the arc. A very complex and 


demanding job for electromechanical control. 

This precision control, which compensates auto- 
matically for varying loads or wind pressures from 
any direction, is achieved with an exclusive West- 
inghouse system combining maximum reliability 
with watch-iike accuracy. Static controllers, satur- 
able reactors and Cypak® (miniaturized magamp) 
units program, check position and release, or, at any 
malfunction, return the missile to its horizontal posi- 
tion. No moving parts are present to corrode, wear 


system assures hanflling reliability 


out, require maintenance or fail at a vital instant. 

Whatever your requirements for ground support 
equipment drive systems — erectors, launchers, 
shelters, loaders— or shockproof equipment for 
hardened sites, take advantage of the Westinghouse 
engineering knowledge, range of products and unit 
responsibility for any type of electromechanical sys- 
tem. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gate- 
way Center, P. O. Box 868, Pittsburgh 30, Pa. 


•The new ATLAS erector system is supplied by Goodyear Air- 
craft Corporation, ArizonaDioision, Litchfield Park, Arizona, 
under contract to Convair Astronautics Division, San Diego, 
California prime contractor to USAF for ATLAS. 

J-9203S 


you CAN BE SURE ...>yrr's 

Westinghouse 






When the National Aeronautics and Space Administration’s Project 
Mercury's man is orbiting in space, he will be as alone as 
man's ever been, His electronic communication from far beyond 
iVL3i]:Xn.6d earth is an essential element of our exploration of space 

within the solar system. The nation's first manned-satellite fired 

into orbit will carry microwave antennas conceived, designed, and 
produced by Melpar, under contract to McDonnell Aircraft Corporation, 
prime contractor for the Project Mercury Capsule. The electronic 
creativity in our plants and laboratories is dedicated to 
world-wide governmentat, industrial and space application. 


MELPAR W INC 


Control Center Designed for Expansion 


San Antonio, Tex.— Dcsieiicd to stay 
alioad of iinticipatcd ait traffic dcnuliKls 
of the future, the new S5 iiiillion-plus 
l'’cdcral .\siatiiin .Agency contrul center 
here features an expandable design con- 
a'pt suited to installation and optiimini 
use of new equipment— sonic wliich is 
still in deielopment— that will pennit 
constant surveillance and control of all 
ciiil and militarv aircraft within a radius 
of 200 mi. 

San -Antonin .Air Route Traffic Con- 
trol Center is' the first of 29 such 
.\R'rCCs going up around the U. S.— 
some which wilt lie e-.ipible nf prolonged 
operation even after a seicre miclear 
attack-and its -ts.OOO-sq. ft. of usable 
space cninpiired with the 7.?00 sq. ft. 

11 had in its previous quarters tvpifics 
tiexibilits' needed if the I'cdeta! .Avia- 
tion .Agency is to provide adequate 
coverage of the HS.OOO mi. of federal 
airwms in the future. 

Rapid Growth 

•Although the new center has been 
operating onlv since midnight Sept. 20, 
indications are that another sO ft. width 
inai liavc to be added to the current 
60-ft. clear span in approximatelv three 
to five sears. AATien tlie San Antonio 
.AR'l'CC mosed into its presious facility 
ill 1956, it ss'as thought it would iiefd 
another 2,000 sq. ft. in about two vears. 
'I hen ss'ith a growing epidemic of near 
misses and the Grand Caimin midair 
collision, there was a demand in that 
time for inctca.sed control tliat necessi- 
tated this center requiting about 55,- 
000 sq. ft. 

It wus this type Ilf musbrnoming 
growth tliat set F.A.A planners working 
for two years to develop a new center 
concept that would be c.l|iable of rapid 
expansion in minimum time and pro- 
vide the best layout not onlv for equip- 
nienf in use but to consider new dc\ ices 
still under study, such as the large com- 
puteis tliat will automate flight plan 
routine handled niaiiuallv. 

San Antonio .AR'l'CC initialK was 
envisaged a.v including nuclear attack 
capability. However, its distance from 
the center of the communitv places it 
outside a .so-callcd "D-ting" considered 
far enough from ground zero to ohv iate 
need for this protection, which would 
include blastproof structure, wash-down 
provisions to clean the structure of 
radiation effects and provisions for sus- 
taining personnel dais or for weeks 
without their has ing to leave the amter. 

Focal point of the new strnctiirc is a 
fiO-ft. X 160-ft. clear span operations 
loom with 2-1-ft. head room o\cr a Ixisc- 
nient of similar width mid length and 

12 ft. 6 ill. head room. Lavinit pots all 
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A NEW VALUE IN 
HIGH TORQUE RECESSES 




’THE AER-0 



0-L/J\/E^ 


MANUFACTURING 

AIRCRAFT 


TORQ RECESS 

AER-O-TORQ recess bolts and screws 
are a new value in high torque recess 
performance. Tests conducted by in- 
dependent laboratories have proven be- 
yond a doubt that AER-O-TORQ recess 
is superior to any recess bolt or 
screw manufactured. Test results have 
proven, 300 in. lbs. torque without 
reaming, cam out, or any failure in 
the recess, using 1/4 x 28 screw of 
alloy steel. Screws were heat treated 
160, 000 to 180, 000 P. S. I. AER-O- 
TORQ recess can be made of the 
following materials:. A-286, Inconel X 
and Titanium alloy B120VCA. 

For additional information write or 
phone. 

AND SUPPLY CO. 

HARDWARE 


3110 WINONA AVENUE 
BURBANK, CALIFORNIA 


PHONES: 

THornwall 8-66U7 
Victoria 9-1411 


PcnJ. 



Explorer VII Silencer 

•I'iniiiig silencer lor Esplorer \'II «iU shut 
down tlic satellite's tiansmittcc after one 
year in orbit. Tlie one.half pound deviee 
nill prevent Explorer from cluttering 
tile radio spectrum vith signals after tlie 
desired data is gatiicicd. I'iiiicr n-as designed 
for tlie Army Ballistic Missile Agenev hv 
tlic Btilova \Vjtch Co. 


"black boxes" of the electronics gear 
used by operations personnel directly 
under their feet in the basement, pro- 
viding maximum room for installation 
nf new equipment and also allowing for 
exacting tcuiperature and humiditv con- 
trol of tlie black boxes at levels that 
might possibly be imconifortable for 
operators. 

Walls are of building block rather 
than concrete construction, permitting 
easy tcardown to provide larger area. The 
S ft- 6 in, high overhead steel trusses 
allow width to be expanded to 90 ft. 
dear span and length can be developed 
to any necessary amount. Flooring is a 
novel makeup, which has been used in 
constniction in other sections of the 
country but is believed to be new in 
this area. The lionevconib construction 
used is composed of imerted steel pans 
approximately three feet aaoss permit- 
tine a floor thickness of onlv three 
inches while providing a strength capa- 
ble of handling 150 Ib./sq. ft. Wliere 
rims of pans arc joined, total floor thick- 
ness is approximately 1 3 in. 

TTiis system, though more costlv than 
conventional structure which would 
necessitate flooring approxiniatclv six 
inches thick. -Avi.vtios A\'eek was' told, 
allows easy drilling through the top sur- 
face, when equipment is moved around 
or new equipment is installed, for con- 
nections to the basement. 

Fluorescent illumination is arranged 
so that black-painted vatiablc shutters 
beneath the lamps can be adjusted to 
dim or darken any desired area of the 


toum, fur example where the radar 
operators work to provide maximum 
visibility of their presentations. 

Curtail arrangement provides for 
three radar controller positions. As 
equipment purchased is delivered it will 
be installed to provide full area cover- 
age. using microwave beaming to pick 
up radar returns from areas outside San 
,\ntonio. 

Current microwave tower takes in 
radar signals from Laickland .AFB, next 
will be input of signals from Houston 
radar, and cvcntuailv radar coverage 
will be transmitted from five sites to 
provide at least 200-mi. surveillance 
area, according to San Antonio 
ARTCC chief Gerald I’ox. 

Construction of the building was un- 
dertaken by private enterprise with the 
structure being leased to F.\.\ for a 10- 
vear period with renewal options. 


Builder I'homas T. Dean flnanced 
the construction through a local bank 
and has responsibility for maintenance 
and structural devefopmenl. General 
contractor.s were Walsh & Bumev, San 
Antonio. 

Dean believes that on the basis of 
rentals, he will be in the cle.ir in 10 
years and if need be would be able to 
convert for another enterprise. He 
noted that the general daclopmcnt of 
the San .Antonio area is in the direc- 
tion of the center building and antici- 
pates no difficulty in loe.itnrg new ten- 
ants should F.AA move. 

Ranote location of some of the other 
-ARTCC sites will probably make it 
necessary for the government to assume 
the responsibility for construction. Also 
obtaining financing on such features 
necessary to defense against nuclear at- 
tack might also be difficult to obtain. 



' ONE GLASS-JET PROCESS PEENS, 
'CLEANS, FINISHES and CUTS COSTS 

Perfeclo-Peening is a revolutionary new process of glass-jet peening using 
minute treated gla.ss beads in a slurry snlulion . . . goes tar beyond conven- 
tional peening. Perfecto-Peening not only cold works, stress relieves and 
increases fatigue life of aircraft and missile parts, it also cleans and improves 
metal surfaces down to fine finishes in its processe.s. Masking is never required 
down to and including a fine finish. No surface contamination, no imbedment, 
no residue. Removes flash, hinged and feather burrs, yet won’t alter critical 
b/p dimensions even on delicate precision parts. Hundreds of peening. 
cleaning and finishing applications at reduced ci 


• Reduces cost of peening. cleaning and 

• Cold works, stress reliev 
fatigue life . . . iron, sti 
magnesium, litanium, 
special alloys, etc. 

• Cleans and improves 
down to fine finisiies, no masking re- 
quired to and including these finishes. 
No imbedment, contamination, residue. 

• Improves bonding surfaces, seals pores 
to reduce corrosion, prepares finishes 
for plating. 

• Removes flash, hinged and feather burrs 
. . . dimensional stability maintained. 

Write or call us about your peening re- 
quirements and send a sample ii you can. 





F*KR.F^C?rO 
, 9.te> iwar, Do'lei T 


commodate long parts , . . 

110-v 60-cycte a-c and air pressure 
120 psi/50 cu. ft. minimum . . . stand- 

has sump to contain glass head slurry 
solution, feed system powered by an 

. . . write for descriptive bulletin. 


AVIATION WEEK, 


jr 9, 1959 


87 







altitude-moisture resistant 

Amphenol A/iNNtE connectors are the first true 
miniature “E” types— the only miniatures able to 
pass the new, exacting altitude-moisture immersion 
test. In this test mated, wired connectors are 
immersed in salt water and altitude cycled to 
80,000 ft. for one minute, 65,000 ft. for one-half 
hour and then returned to ground pressure for 
another half-hour. A/inniE insulation resistance 
after this test is a minimum 1000 megohms. 

In aircraft, in missiles and in exacting ground and 
sea applications ampkenol .A/inniE connectors 
will provide outstanding service. Any company 
working with environmentally-resistant 
connectors is invited to write for complete 
A/iNNiE information. 


I 'WiryA- -- " I 
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Significant new developments in 
semiconductor and electron bc.im ampli- 
fiers and display devices reported during 
recent National Conference on Elec- 
tron Devices in AA'ashington, include 
the follttwing: 

► Fasl-'l'uncd Backward-AA'avc Oscil- 
lator— An clcctrostaticilh focused l.- 
Iiand backwjrd-wa\c oscillator, wliicli 
eim be tuned cner a freqiicncs range 
of 1.000 to 2,000 me. per sec. and 
ueighs about oiie-fourtli as mucli as 
a permanent magnet focused tube, was 
dcscrilwd in a paper b\- R. C, Hcrgcn- 
rotlicr and W’. A, Boners of Ravthcon. 
Burlington, Mass. New tube, wbicli 
ii|3|)C.irs suitable for use in electronic 
eountcmic-asurc:. and ferret receivers, 
lias an aicragc output |3(mct of one 
natt and an efficienev of 9%. flic 
authors reported. Nen tube cniplois an 
interdigital dclav line along whose axis 
the hollow cylindrical electron beam is 
prnicctcd. 

► Iligli-Powct Elcetrostaticallv Focused 
TW "r-Fxperinicntal K-band trai cl- 
ing v\',ue tube, employing periodic 
electrostatic focusing, lias been de- 
icloped which yields (X-.ik power of six 
kilowatts svith .in eflicienci of 
according to a pa|)cr bi three Radio 
Corp. of .America scientists— K. Bclo- 
limihck. AV. Sickanonicz and h'. K. 
\Asc«ro. 


► Liglitsveight TM T for .Airborne Fisc— 
Hughes .Aircraft has dciclo|X'd a 950 
watt, continuous-wave periodic per- 
manent magnet foaised trincling-wa\e 
tube for X-l3ami o|jeration which pro- 
lidcs 40 dh. gain user a 11)''.; band- 
width. yet weighs onh IT lb. Tlie 
rugged tube is constructed entireb of 
metal and ceramic, h'oeusing magiict> 
are compensated for operation in am- 
bient tcnipcratiires up to 1 50C. De- 
\clo]3nicnt was rc|3orted In W. llant, 
M. \'. Kreismanis and .A'. A\'. -Scott. 


►Centipede High-Power TW’T— Ninel 
tra\eling-wavc tube, called the "cciili- 
|iede.'’ which can deliier peak power of 
three megawatts, with a |X’ak efficieucs 
of ’OT-f at S-hand. was reported in a 
pa)xr b\- M- Chodorow and D. K. W in- 
slim of'Stanford University, and .A. h'. 
Peace, formerb' of Stanford and now of 
I'llectric and Musical Industries Re- 
si-.ircli Laboraton- of Fnghmd. Tube 
gets its name frnni its use of loop." 
wliicli prmide coupling between ad- 
j.iccut CT'ities. Ex|)crimenfal S-band 
tube lia.s a saturated half-power band- 
width of approximate-lv 500 me.. 
t'cntcred at 2,900 me., and a saturated 
gain of about 26 db. 
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Anti-Skid System Uses Analog Computer 


Burbank. Calif.— Improsed anti-skid 
lir, iking system to proside automatic 
"'heel braking in proportion to wheel 
slip has been developed by Hvdro-Aire 
Co. and accepted for use on the Con- 
sair 600 turbojet transport. 

Dci'ice is a niodifieation of the com- 
pany’s Ilvtrol Afk, 2 braking ssstem, 
now in use on the North American 
F-100, McDonnell F-101. Douglas 
B-66, Boeing KC-135 aird Douglas 
DC-8. 

The Mk. 2 clcctronic-hydraulic sys- 
tem controls the ratio of brake pressure 
to the pilot's brake pedal force oy sens- 
ing a drop in wheel speed; this controls 
svhcel slip and obtains niaximuin 
ground torque. 

Locked Circuit 

The Mk. 2 also includes a lacked 
wheel circuit to present application of 
brake pressure before touchdown, or to 
any ssficel not actually rolling after the 
touchdown. Ilsdro-.Aire says the Mk. 2 
also will oserridc any cxccssis'c brake 
prc.ssure by the pilot; esen if be lands 
ss'ith feet on tlie brake pedals, the 
sshccis syill not lock up. 

•A fail-safe circuit has been provided 
to return brakes to norma! control in 
the csent nf cnmpiment failure. Tho 
Mk. 2 control circuit applies damping 
to present self-energized gear cycling 
during the brake control action. 

Major modification in the ssstcin is 
the use of an analog coinputer for me- 
tering pressure to the brakes. Since the 
system reduces rather than releases 
brake pressure, the components are a 
control box (emplosing the analog com- 
puter with a built-in memory), pulse 


WHEEL ds-nainomettt was used to test the Hjtrol Mk. 2 anti-skid braking system. Hydro- 
Aire engineer connects a line from the pulse emitter to the control box. 
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In 14 key areas throughout the 0. S., there is now 
a competent Holley service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of 
three well-known aviation parts and service dis- 
tributors: Pacific Airmotive, Southwest Airmotive, 
and Airwork. 

Each of these distributors has personnel spe- 
cially trained in the servicing of Holley aircraft 
products and each maintains a stock of both as- 
sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 
or service of these jet engine accessories is literally 
only minutes away from any metropolitan center. 

If you would like a complete brochure of 
Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 


m 


Holley Announces 
A Nationwide Service Network 

of Commercial 

( 


for Efficient Servicing 
Jet Airliners 
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90% of all DC-8 painting 
done in 3 Binks spray booths 


A whopping 151-ft. Binks dry- 
type spray booth accommodates 
the main fuselage section of a 
DC-8 Jetliner. This is the largest 
of three booths used for priming 
and painting. Entry is through 
large roU-up doors at each end 
of the booth. Hanger-type doors 
along one side of the booth pro- 
vide a 100-ft. clear opening for 
easy roll-in of other large as- 
semblies. 

Twelve powerful 20,000 cfm 
exhaust fans insure positive re- 
moval of fumes and overspray. 
Intake and exhaust air is fil- 
tered to prevent dust entry and 
keep exhaust stacks free of paint 
pigment. 

Production line requirements 

Design and installation of these 
spray booths combined the tal- 
ents of Douglas production per- 
sonnel and Binks spray painting 


engineers. Of prime consider- 
ation was the need to integrate 
the painting operation into the 
production line. Capacity and 
reliability were a must as a jam- 
up in painting would seriously 
hamper other production steps. 
The dependability and efficiency 
of Binl^ spray guns also contrib- 
uted to an assurance of smooth- 
flowing production. 

Investigale this finishing bonus 
In addition to bringing a wealth 
of experience to every finishing 
problem, Binks engineers bring 
a complete line of standard man- 
ual and automatic equipment as 
well as electrostatic and airless 
spraying units. They have no 
“special" process to soil. This 
can mean dollar savings to you 
. . . does mean a finishing system 
best suited to your requirements. 
Call, wire or write today. 


Ask about our spray painting sebooi 
Open to all... NO TUITION . . . covers al/ phases 


Binks 


4 J V -v- 

SPPAy p/^m/PG 

1 Sinks Manufacturing Company 

tEPRSSENTATIVES IN PIINCIPAI U.l 

i. K CANADIAN Cllies • ! 

lEE rOUR CLASSIFIED OIRECrOR 


emitters for each wheel and a pressure 
metering \alve for each braked wheel. 

It works like this: 

• Pulse frequenev from each wheel unit 
is sensed as wheel speed by the control 
box; as the speed cliangcs, a circuit for 
each wliecl follows the cliangc while 
the memory circuit follows the speed 
of the fastest rolling wheel. 

• U'licii difference in wiicel speed is 
sensed, current is sent to the pressure- 
metering sahe to reduce metered pres- 
sure: current is prnpurtional-not linear 
—to the difference. 

• Brake pressure should vary nonliucarh’ 
to ’'full off' at approximately 25% slip. 
Conip;my said actual values will be es- 
tablished «ith requirements of the spe- 
cific aircraft using the Mk, 2. 

llydro-.\irc pointed nut that high 
performance aircraft, which have high 
landing speeds, tend to experience reso- 
nant “gc-ar walking" hcc.iusc of high 
brake forre requirements and the rc- 
sidtiiig gear deflection. 

Components of the llytrol Mk. 2, 
Hydro-.Aire can he added to con- 
scntional braking systems to modify 
them into a fnlh' niodnlatcd. propor- 
tional control svstcin. Mk. 2 svstem is 
.about half the weight of the original 
Ih trcil system and control box is com- 
plctcly transistorized, eliminating out- 
side sibration effects. 

IIydro-.\itc has tc.stcd the Mk. 2 svs- 
te-in on the companv's landing roll simu- 
lator. night tc.sts no«’ are being ar- 
ringed, the companv said- 

PRODUCTION BRIEFING 

Lockheed Aircraft Corp.'s Missile and 
Space Disision, Sunnvdale. Calif, will 
install a 96 in. diameter spin forge 
machine for the production of missiles 
and sijacc schiclcs. The S500.000 ma- 
chine tool, measuring 40 ft. high by 
52 ft, wide, is produced bv the Hiifford 
Division of the Sieglcr Corp. 

Scrsomechanisms, Inc., llawthonic. 
Calif, will produce additional true air- 
speed computers for tlic Lockheed 
P2\' under S416.2S0 follou’-on con- 
tract. 'I'he computer provides the air- 
-speed ininit to the aircraft’s navigational 

.Verojet-Gcncral Corp., Azusa. Calif, 
will conduct basic research studies of 
ck'ctricallv exploded wires and films 
under contract from the Arniv’s Office 
of Ordnance Research. 

Standard Pressed Steel Co.. |enkin- 
town. Pa. is developing beryllium bolts 
at its exotic metals laboratory, llie eom- 
panv savs that a 125.000 psi benllium 
bolt would, on a stre-ngth-to-weight 
basis, be equivalent to twice the weight 
of high strength steel bolts. 
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Space APU Works Like Steam Engine 



MOCKUP of the hydrngcimxygcn fueled auxiliary power unit sliowu is coupled to an 
light-colored part at the left of the mockup. 

OPTIMUM WEIGHT NON-PffOPUlSIV£ POWER SYSTEMS 



FOR SHORT DURATION missiom of 1 hr. to 100 hr., the H. O. engine is superior. 
Bcvorid 100 hr., other means of i> 0 'ver generation ace more cconouiicjl. due to jiropelLint 


Torrance, Calif.— Well known princi- 
ples of the steam engine have been 
applied to design of a hydrogen and 
oxygcn-fnelod engine to |jtodnce nou- 
propuKivc power for short duration 
space missions- Engineers at Vickers. 
Inc., have under development a three- 
evlinder engine, 10 in. in diameter and 
wcigliing about 1 5 lb. which produces 
up to 40 hp. 

Immediate applications of the Vick- 
ers engine would be as an auxiliarv 
power unit for short duration out-of- 
atmosphere flights such as an X-1 5-fype 
rockct-pmvcrcd aircraft might make or 
for longer duration missions of several 
hours that might be nuide with a Dyna- 
Soar type glide re-entry vchide. 

Ibc engine operates on the coinbus- 
tion of hvdrogen supported bv oxvgcn, 
wliich viclds a temperature of about 
S50F. ilot gases from tlic combustion 
chamber enter cylinders through pO|)- 
pet-tvpc. variable displacement \alvcs- 
siinihir in operation to the valves in a 
steam engine. 

Gases expand to drive the |3istons 
as in an internal combustion engine and 
arc exhausted throvigli ports in the 
cylinder walls. 

Xo need exists for cooling evlinder 
walls since tests show an average head 
temperature of about 200F due to 
heat loss during expansion. Exhaust 
temperature runs at about lOOF, 

I.nhric-ation is prov ided bv air-oil mist 
which is pumped overboard with the 
cxhau.st. 

Engine's Advantages 

•Advantages claimed bv Vickers en- 
gineers for the non-|>ropulsivc engine 

• Lowest pio|xrllaiit eoiisimiption of 
chemical fuels. Brake specific proi>cl- 
lant consumption (BSPCl in Ib./hp./ 
hr. is about i that of hvdrogeu peroxide. 

that of kerosene and liquid oxvgcn. 
On a one hour mission, operating at 
full rating (40 hp.), propellant con- 
sumption would be 40 11j.; for bvdrogen 
peroxide, 72 lb. 

• Low fixed weight of about 1 5 lb, not 
counting the alternator or hvdraulic 
pump. Conqwrison bv Vickers shows 
that for missions requiring low power 
(up to 3 hp.) for short duration (.1 to 
1 lir.l, a livdrazinc motor is more efli- 
cieiit from the over-all system weight 
standpoint. Solid propellant motor is 
better for even shorter durations rc- 
cjuiring up to 50 hp- Solid pro|3ellant 
turbine appears superior for over 50 hp. 
when not required for more than .05 hr. 

Outputs for over 100 hr. at nominal 
power will probably be done more effi- 
ciently by nuclear revictors or solar cells. 
Solar cells require little or no cimsimi- 


able fuel but arc nccessatilv costlv from 
the standpoint of over-all svstem weight. 
I'or all power requirements in the 
median range from 1-100 hr- up to 40 
hp., V'ickets engineers calculate the 
hydrogeu-oxvgen as superior. 

• High peak power. Engine is governed 
to run at 8,000 rpm.. fuel consumption 
being determined by the load imposed 
on the engine, h'licl is automatiwllv 
metered bv the variable displacement 
|3op|jet valves to keep rpm. constant 
legiirdlcss of output rcquircnicnts- 

• Economical operation at part load. 
The same governing svstem also |)ennits 
tlic engine to operate at low power out- 
puts at reduced fuel consumption- I'licl 
is not expended in keeping the .svstem 
rviimiiig whether or not the power out- 
|3ut is required. Fconomical o)>cration 
is possible during the cruising portion 


of a mission wlien load rcqiiiremciits arc 
not as great as during launch, re-eutry 
or landing. Hvdraulic power require- 
ments may be great during these latter 
phases but not so high during cruise 
vvliere reaction controls are used. 

• Built-in cooling for other equipment. 
Dissipation of heat from other sources 
such PS the ecological system, electronic 
com|Xjnents, hydraulic system or aero- 
dynamic heating, e.m be accomplished 
by using the cooling capacitv of the 
liquid hydrogen fuel to absorb excess 
heat from the vehicle through a heat 
cxchaiiger. 

In addition to removing excess heat 
from the vcliicle, Vickers savs the hv- 
drogen-oxvgen engine svstem can be 
integrated with the occiipant's breath- 
ing oxvgcn svstem tliereliy saving 
weight. -Also. low temperature of stored 
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• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mac” has 
these characteristics: 
NON-MAGNETIC PROPERTIES . . . 
"no-mac” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft coble which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mao” cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE . . . 

New "no-mac" cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 
GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new "no-mag" cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
sim|)lifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mac” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New "no-mag" cable shows greater 
abrasion resistance than standard 
stainless steel aircraft Cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-mac” 
on many applications where the 
characteristics of "no-mag” are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions, 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "nO-MaC" 
is furnished in sizes from 1/16" to 1' 
in all of the standard aircraft cable 
constructions. 


liquid ludrogcn can be used to freeze 
eoiitainihiints as carbmi dio.xidc iuid 
c.xwss water rapor out of the system. 

Kxhaust from the auxiliarv pou’er 
unit engine also supplies a small amount 
of thrust which could be used in a jet 
attitude control sv.stem. .Amount of 
thrust \aries according to the load im- 
posed bv ciccttic-.il or hvdraulic com- 
ponents and is gteatest when there is 
little or no load on the engine. 

A'ickers has for sonic time been oper- 
ating a test set up on a single cylinder 
liydrogen-oxygcn engine in its labora- 
ton-. .At tliis writing, the engine has 
operated for more than 30 hr. 

Small Soviel Enpiie 
Aimed at Lightplanes 

Moscow— Soiict Uiiiim claims it has 
deielo]5cd a powerful, fimdamentalh- 
ncw. lugli-econoniy. small-diniension 
intcriiiil combustion engine that will be 
widely cniplor cd in the future bv Sosiet 

Designed bv Doctor of Tcchiiiwl 
Sciences Boris G. Slipitalnvi ‘‘after 
mail), years of researcli.'^ the engine i' 
now operating on Russian test stands. 
It has a rated capacitv of 1,000 hp.. 
although it is rcporfcdlv small cnougli 
to fit under the hood of a fiO-hp. Soviet 
Pobeda aiitoniobilc. 

Soictskava .\\iatsi\a, official Soiict 
air force newsjxipcr. sais the first ex- 
periments with the Shpitalnyi engine 
have shimu that it "considerably .sur- 
passes 11 diesel iu |ioiset and cconomi .” 

Shpitalnyi said that "one of the main 
features of the ness engine is the con- 
trollable combustion process. A special 
program dci icc autoinalicallv provides 
a gii'cn regime of engine operation. 

"High power with small dimensions 
and low sveight was achicicd by means 
of a considerable mimber of revolutions 
and an increase in compression ratio. 
The combustiim cbamljcr's special de- 
sign permits eliminating the harmful 
effect of fuel mixture knock and allows 
use of fuel which docs not contain an 
anti-knock additive. 

"The new engine uses a new gear 
transmission engaging system developed 
bi’ Lenin prize iianncr M, L. Noiikov. 
Utilization of perfected anti-friction 
bearings has jjcrmittcd considerable re- 
duction in friction loss. 

“W'c bine snceecdcd in eoinplctch 
eliminating friction in the cslinders— tlie 
niming |ristims do not touch the walls. 
Owing to emplonnent of a number of 
tcclinic.il innovations we lias'e signifi- 
cantls increased the engine’s operating 
life behseen os criiauls. 

”.A substantial adi’antage of the new 
engine as compared with prescntly- 
kiionii tvpcs is its abilitr- to operate on 
any fuel; gasoline, kerosene, natural 
gases, or refinery waste products.” 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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N-156F Flight Photos 
Emphasize Area Rule 


Plight shots of Northiop’s N-156F ' Krccdoiii Fighter” (AA\' June 15. p. 85) 
sho« its area ruled fuselage. Tire aircraft «as designed for N.ATO and SK.VT'O 
air forces. Cumpanv envisions a Macli 2 speed in first production line fighters 
throngh addition of an adYuiiccd thrust augmentation ssstcni to be up|>licd to 
the C;eiictal Flcctric ]85 engines ( \5\' Oct. 19. p. 37). Aircraft now has a 
preeomiircssot cooling system using water to cool air entering the engine. 




POSSIBILITY 
FOR ERROR! 

STELLARDYNE testing techniques 
eliminate the human margin of error by 
providing you with graphic, visible 
proof of performance characteristics. 
Results of every test program 
performed at Stellardyne Laboratories 
are presented in the form of 
notarized test reports, per Military 
Specification. STELLARDYNE 
reports are prepared with 
professional thoroughness . . . 
generously illustrated with 
photographs and reproductions of 
the actual oscillograph 
records. All original data 
is recorded on reproducible 
vellum. This professional 
dependability is just one of the 
many reasons why, when it 
comes to testing — it 
will pay you to talk to 
STELLARDYNE! We 
welcome your inquiry. 


■ Development testing 

■ Qualification testing 

* Production testing 

* Inspection testing 

■ Reliability planning, 
evaluation and control 

■ Assistance in perfecting 
built-in reliability 

* Independent evaluation 

■ Approved LO, clean and 
packaging facilities 


Write for Illustrated 
Facilities Brochure Today 
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WHAT'S NEW 


Reports A^ailable: 

llic following reports were sponsored 
b\- the Office of Technical Services, 
United States Dcpiirtmcnt of Cnm- 
incrce. Wii.shington 25, D. C. 

Salvage of Flooded Electrical Equip- 
ment— by II. R. Baker and P. B. Lcacli, 
U. S. Naval Research Labotatorv. June. 
1959. S.75; 21 pp. (PB 15167tl) 

Design Study, Power Supply. Alternat- 
ing Current, With Adjustable Char- 
acteristics— by S. S. Burns, of the Mara- 
thon Electric Manufacturing Corp. for 
Wriglit ,^ir Development Center. U.S. 
.\ir Force. March. 1959. S2.75; 151 
pp. (PB 151777) 

Fundamental Investigation of Electrical 
Power Sources for Electric Thrust Dc- 
\'iccs; Bibliography— by H. t''ifc, Plas- 
inadvnc Corp. for the Wright Air Dc- 
relopnicnt Center. U.S. .Air h'orcc. 
Scptciiiber. 1958. S1.25; -42 pp. 

(PB 151450) 

Proceedings of flic Florida Conference 
on l!igh-S]>ccd Aetodvnamics and Stnre- 
liites— .Air Research and Derelopinent 
Coniinand, U. S. ,Air Force, lire 
Martin Co., and University of Florida, 
laniuirv, 1957. S5.50; 210 pp. fPB 
1 51 558) 

The Strengthening of Austenitic Solid 
Solutions- In F'. Fbcrle, J. H. Hoke, 
F„ J. Rozie and W. K. i.eyda. nie 
Babcock & AX'llcox Co. for \Vriglit .Air 
Deselopment Center. U.S. Ait Forec. 
.April, 1958. S1.75;7npp. (PB151992) 

Precise Data on Variables of Reinforced 
Plastics Published— Vol, 1, Control of 
Variables in Heat Resistant Glass Rein, 
forced Plastics. S1.75; 62 pp. (PB 
151802) Vol. II. Engineering Report. 
87.00; 580 pp. (PB 151805) 

'Ilic Corrosivities of Plastic.s and Rnlv 
hers- by H. .A. Perry. Jr. and others. 
U.S. Naval Ordnance Laborators-. 
Januarv, 1958. $1.25; 41 pp. (PB 
151750) 

Human Factors Considerations in tlic 
Design of Airport ’I'raffic Control Qnar- 
ters- by A. W. Sihestro, J. B. Kelly, 
and D. Courtnev; for flic Bureau of Re- 
search and Dcsclopineiit. Federal Asia- 
tion Agency . Report No. 27. Project P, 
June 1, 1959, prcliniinarv engint'Cring 
lavouts. Report No. 28, Project P. 
■Aug. 1. 1959. final report. Mav be ob- 
tained from Courtney &• Co., 1711 
Walnut Street, Pliila. '5. Pa. 


Almost everything 
that flies uses 

HYDRA-ELECTRIC 

Pressure Switches! 

Yes, whether it's old fashioned 
balloons or modern aircraft and 
guided missiles HYDRA-ELEC- 
TRIC Pressure Switches are 
applicable to almost everything 
that flies! For example, at least 
90% of all pressure switch ap- 
plications on the Boeing 707, 
Douglas DC-8. Convair 880 and 
Lockheed Eleetra are HYDRA- 
ELECTRIC. Look to advanced de- 
sign already out of this world. 



HYDRA-ELECTRIC 




Custom HYSPERSYN* 
motors...a major advance 
in hysteresis-synchronous 
motors! 


Bekcy lIvsi’KiisYS motors combine the desirable features 
of the hysteresis motor, the induction motor and the DC. 
excited synchronous motor. The result is a unique motor 
with liigh startins torque, escellent damping character- 
istics and up to 807'r efficient. Tlie HvsPEKSYV can be 
built to sizes from l/lOOth to 1 horsepower; to operate 
on any frequenc)'. Yollage, or speed; b B 1C B V 
m an^mbicnt; and can be built to ^ E^K^E V 

Lkcy socializes in custom rotat- MOTORS 
ing etjulpmcnt. No retiuirement is too cc'iSco ?ne 

specialized or too small. For answers 2233 Fesini Avenue 
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AERONAUTICAL ENGINEERING 



ROLLS-ROrCE l uit t«iii-5poi)l liigh coni|)ti-«iHii eiigiiifs will tiilct service in 1060 at mKngv of -4.985, 5,5-45 and 5.730 tchp. 


Tyne Designed to Grow to 


Bv Robert I. Stanfield 

Montreal — Ultiiiiiite deselopmcnt 
plans fur the Rnlls-Ro'CC True turbo- 
prop, «-itliin its present structure, nia\ 
]xrinit rating increases up to 10,000 
tola! erjuiraleiit horsepower (tcU|).). 
ilong with further rediicticnis in s|)eeific 
fuel eonsiimptinn, 

lire '1 'mic includes a low-pressure 
ixial coni])ressor svliieh, together with 
the propeller reduction gear, is ctiupled 
111 a three-stage turbine. :\ high-pres- 
sure asial flo«' coni|)ressor is coupled to 
.1 single-stage turbine. Engine embraces 
an annular combustion chamber con- 
taining 10 straight flow-flame tubes and 
an exhaust unit, Hrives from turbines 
to conmressors arc bv twin coaxial 
shafts, Reserse pitch and Beta contrnl 
for the propeller are |jrovided. 

Engine also incorporates the best fea- 
tures of other Rolls-Rovce powerplauts. 
plus a more sopliisticatcd design. 

Compressors arc sealed-down ver- 
sions of those used on the Conwas. 
rhe combustion arrangeinent is similar 
to that of tlie Ascin and Con«-ar-. ssitli 
cooling features proved in Dart opera- 
tion. ■|■urbiue disks, with extended root 
blades to keep the disk rims cool, ate 
I feature of the Avon, Dart and Con- 
\v-a\' engines. De-icing of flic propeller 
spinner and ait intake nose cowl of the 


Tvne is based on tlic Dart sistcm. 
Variants of the Tsiie arc; 

• Tv-ne 1, Mark 50ii. This is the ha,sic 
engine which will power British Euro- 
pean .-kiru'.iss’ first six X'ickers Van- 
guards, sshicli will conmicnce scrsice 

15,250 rpni„ the Mark 50(i produces 
4.9S5 tehp. ,\t maximuin recommended 
cruise (25,000 ft, IS.V at 370 kt.) 
specific fuel consuniptioii is ,405 lb,/ 
lir./teUp. Deiiseries of this engine be- 
gan in December. 1958. 

• Tvne 11, Mark 512. Iliis turboprop 
is scheduled to power 14 of B^^.^'s 
\'aiiguards and 20 of tlmse ordered hs 
Trans-Canada Air [.ines. It will al.so be 
fitted to 12 Short Brotheis & llarland 
Britannic niilitarv- transports ordeved bs 
the Rosal ,^i^ T'orce. Incrca.scd posscr 
and lower specific fuel consumption, as 


Tyne 12 Development 

Design cainmcnccd Jiilv. 1953 

First engine tun ,\pril. 1955 

l-'irs( 150-hr. test com)ilctcd 

Febriiaiv, 1956 

First I5(l-lir. (%’angnard spccifie.ition 

engine) Dctenibet. 1957 

To date: have caini>lcted six 150-hc. 

with Tvne 12 rating. 


10,000 Tehp. 

compared with the Mark 506. are due 
to higlier turbine entry temperahires. 
In takeoff condition at 1 5.250 tpiii. 
the Mark 512 produces 5,545 tehp. 
It has a higher inaxiinnin contimuim 
and maxinnmi recoinmcnded cruise 
rpm. of 14-100 and 13,500. Specific 
fuel consumption (25.000 ft. ISA at 370 
kt.) will be .388 Ih./hr. tehp. 

• Tyne 12. Mark 515/10, Tliese en- 
gines Inne been speeifiailly tailored for 
tlie Canadair C1.-44 airliner. 'I'lie first 
of the inilitars sersimi (the CC-1061 
ordered In- the Ro\a! Canadian .Mr 
Force is scheduled to fly this month. 
Tiles- also will enter service early in 
196l with tlie fisc commercial swing- 
fail versions ordered hv Seaboard &■ 
Western and tlie 10 ordered by Flying 
Tiger Line (,W May 18, p. 41), plus 
the t\s-o nrdered by Slick .\irways. 

Main difference lietwecn the 'Tvne 
12 and its predecessor is the larger 
diameter propelling iinz/lc (19.2 in. as 
against 18-5 in.) which measures shaft 
horsepow er av ailable at c.xpensc of gross 
jet tlinist. In takeoff condition, at 
15.250 rpm., the hfark 515/10 pro- 
duces 5.730 tehp. and, at 30.000 ft., 
ISA. at 320 kt- specific fuel consump- 
tion is .392 Ib./hr./tchp. 

11k Tv-ne also is specified for the 
ITeiich Brcgnet N.\T() anti-submarine 
u;irfarc aircraft, for which prototype 
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orders have Ijcen placed, and for the 
F'.iirev- Rotoeivne. 

Cost of the 'I'ync is approximately 
5140,000, F'.-kS (free aboard ship) 
United Kingdom port, pins 12.59T duty 
charges- F'irst four Canadair produc- 
tion engines— those powering the first 
CL-44 (the RC.AF’s CC-l06)-wcrc de- 
livered in June, 1959- Productinn at the 
Rolls-Rovce plant in Derby. England, 
i.s building up to a 12-a-nionth rate, 
which can be increased with demand. 
.-\hout 180 of these engines have been 
ordered to date. 

Tyne Development 

ComMnv- lias now run 30-oeld en- 
gines. Testbed and liangar time totaled 
about 11,017 hr. as of Oct. 9: flying 
hours, about 5,160. Six 150-lir. type 
tests have Ijccn comjalctcd. including 
two at the Tvne 1 rating for tlie Van- 
guard and two at tlic Tvne 12 rating for 
the CL-44. Tests included 450 hr. run- 
ning at 5,600 slip., which is 25% over- 
load on tlie initial Tyne 1 t-akenff rating 
for BEA's Vanguards, followed by a 
further 150 hr. at 6.650 shp„ 25% over- 
load, on the initial takeoff rating for 
tlie CL-44. 

Initial Tvne flight development was 
carried out via nosc-mounfed inshilla- 
tion ill an Avro Lincoln, in which 340 
hr, have been flown. Advanced Bight 
development was made hy converting 
two twin-engined de Ilavilland Eliz-a- 
bethan aircraft to Tvnc.s. One flving 
testbed, used for endurance w-ork. lias 
accumulated about 3,160 hr. Total 
times put in with the first three Van- 
gturds. to date, are about 1,660 flight 
hours. In addition to te.sthcd running. 
Rolls-Royce has 25.000 hr. of full-scale 
component development running on the 
'Tyne. 

Following the Mark 515/10, the nc.xt 
stage of development— which Rolls- 
Royce designates as flic "developed 
Tyne 12 engine’’— will be available for 
service early in 1963. 'I bis engine will 
jiroduce 6,100 tehp. Company feels it 
will be 3 relatively simple matter to 
convert current engines to the new rat- 
ing on Overhaul- 

Conversion will involve new high- 
prcssiirc turbine blading; first-stage low- 
pressure nozzle box with adjusted area 
to allow for higher temperature.s at 
which the engine will run; conespond- 
ing change in fuel metering unit to al- 
low a higher fuel flow. 

Development up to 10,000 tclin., 
within present engine frame size, would 
he accomplished bv increasing the air 
mass flow and increasing turbine tem- 
peratures as the new and better turbine 
blade materials become available and as 
techniques of turbine blade cooling are 
further developed. Rolis-Rovee is pres- 
ently usin^ Nimonic 105 as stand.ird 
in production engines; this is a nickel- 



TYNE 12, Mark 515/10 engine is fitted with I6-fl. diameter de Havillaiid propeller. At 
30.000 ft-, engine speed is 13,500 ipm., s|iccific fuel consuniptioii is .392 Ib./hr./tchp. 
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a comparison: 

4 i\.Z.X.OVS 

for eleva.ted 
temperapture service 


Name your weapon— Jupiter C. Polaris, 
Tales. Discoverer, Falcon or Bomarc. 
All make extensive use of elevated 
temperature magnesium alloys. Im- 
proved resistance to creep, increased 
stiffness and strength and exceptional 
shop characteristics are the long suit 
of these materials. At elevated tem- 
peratures they maintain a high ratio of 
fatigue strength to static strength. 
(About the same ratio as standard mag- 
nesium alloys at room temperature.) 


I I sheet AND PLATE 

Alloys HK3IA and HM21A have been 
widely used for many different parts 
A wide variety of elevated temperofure alloys extends the in missiles, rockets and aircraft. Some 

use of lightweight magnesium into the critical 300^-800' F. of the most common applications in- 

temperoture range. engine air inlets and 

ducts, nose cowlings and cones, external 
and internal skins on control surfaces. 
HK3IA extends the usefulness ol 


100 



weight magnesium to a temperature of 
SOO^F. and above. HM21A withstands 
temperatures up to 700°F. and higher 
for short time periods. And it exhibits 
better creep resistance above 350' F. 
and better static properties above 
550°F., than does HK31A. 
FORGINGS 

At operating temperatures up to 
800°F„ HM2IA offers excellent me- 
chanical properties, optimum creep 
resistance- HK31A has better room 
and elevated temperature properties up 
lo 400 F. Both have good forgeability. 


CASTINGS 

Engine air inlets and ducts and hous- 
ings for electronic guidance systems 
are examples of the many applications 
of cast magnesium alloys HK3IA and 
EZ33A. EZ33A has good general 
properties in the 350'-500’F. range. 
HK3IA is recommended up to 700'F. 
and above. Components of military sys* 
terns weighing as much as lOS lbs. 
have been cast in one piece with 
HK3IA. A new elevated temperature 
alloy for die casting is now in develop- 
ment and will soon be available. 


ELEVATED TEMPER AXUHE 
MAGNESIL7M 
EXCELS 1 1ST PRODUCTION 


The elevated temperature alloys possess 
the best welding characteristics of all 
magnesium alloys. Arc welded joints 
can be easily made and welding com- 
patibility of magnesium alloys is ex- 
cellent. For example, HK3IA sheet 
can be welded to HM31A e.xtrusions. 


applicable lo the elevated temperature 
alloys, with the exception of Dow 7. 
which does not coat satisfactorily on 
magnesium-thorium alloys. For ex- 
tended service above 400'F., the anod- 
ic treatments are preferred. 


Weld efficiencies at room temperature 
range from 70% to 80%. At tempera- 
tures above 400 F-. HK31A has a weld 
efficiency of 100%. The same goes 
for HM2IA above 500'F. In general, 
preheating and stress relieving are un- 
necessary with these alloys. They can 
be readily spot welded and are not 
subject to cracking. 

Machining operations can be carried 
out at extremely high speeds, with 
heavier depths of cut and higher rates 
of feed than are possible with other 
metals. All chemical treatments used 
to finish standard magnesium alloys are 


MAGNESIUM ALLOYS FOR 
ELEVATED TEMPERATURE 
APPLICATIONS 


SHEET 

PLATE 

FORCINGS 

CASTINGS 


HK31A 

HM21A 

HK31A 

HM21A 

HK3IA 

HM21A 

HK3IA 

EZ33A 


EXTRUSIONS HM31A 


EXTRUSIONS 

Alloy HM3 1 A has put the many bene- 
fits of elevated temperature magnesium 
into extrusion form. This alloy is used 
as ribs and stiffeners in missile bodies, 
instrumentation booms and external 
tunnel fairings for wiring and plumb- 
ing, etc. HM31A maintains high clastic 
modulus, excellent creep resistance 
and strength at elevated temperatures. 
Elevated temperature exposure at 
600'F. for 1,000 hours causes no 
change in room temperature properties 
and only a slight drop in creep strength. 


DOW HAS EXCELLENT 
PRODUCTION FACILITIES 
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F-lOO Demonstrates Takeoff From Launching Shelter s,lf 


chrome alloy with various adcliti\cs. 
made hy Hcniy Wiggins in England, 
that is now being delivered in solid 
blade form. 

'nie Tyne is expected to go into sen- 
icc with British European Airwav.s at 
a 600-hr. overhaul life. Avi.vnov \VEt:K 
was told. 'Iliis is expected to incrc.a.sc 
to 1.000 hr. by early 1961 and 2.000 hr. 
by the beginning of 1965. The engine 
will enter U.S. domestic service at a 
nominal i,000-hr. life with a possible 
sampling program of SOO hr. (a strii) 
and dicck of two of the aircraft's four 
engines). 

Rolls-Rosee anticijiatcs an overhaul 
advance of 100 hr. everv three months 
after reaching the l.OOO'-hr. mark, with 
a possible stabilizing period of 1.500 hr. 
for the Tyue 1 2 by the first quarter of 
1965. Pause at this point would be for 
component life dcselopmcnt. Company 
also prefers to lead the commercial rat- 
ing by the militars', which gises com- 
mercial operators the benefit of military 


Engine Details 

I he ’l ync's compound epicsdic re- 
duction gear, torque meter aiid auto- 
matic drag limiting system arc mounted 
within a magnesium allov air intake ws- 
iug. Present gear ratio,' 16:1. can be 
varied to suit installation. The integral 
oil tank is formed by a steel casing com- 
pletely surruundiug the rear of the air 
intake casing. On the rear of the reduc- 


tion gear lo«--spccd shaft i.s the oil trans- 
fer muff for operation of the clc Uavil- 
land hydromatic propeller. 

Ilic six-stage. lo«-pre,ssure compressor 
ha.s a one-piece steel outer easing, with 
blading made from light allos’ forgings 
and all disks in steel. Pressure ratio is 
approximately 5.5:1. Inlet guide vanes 
and first-stage stators arc prefabricated 
hollow steel. Betsscen tlie two com- 
pressors is an alumimim intcmiediatc 
rasing which rarries the two wlicel cases 
for tile external drises. Also fitted here 
is a compressor bleed salve aiitomatie.ilK- 
ojieratcd b\- the engine. 

'Hie liigh-pre.ssure cnni|>rcs.sor has 
nine stages with blading mamifaetured 
ill titanium and steel, ssitli oiie-i>iecc 
steel outer easing mid steel disks. Pres- 
sure ratio is approximately 5.9:1, giving 
an over-all pressure ratio cif 15.6:1. 

Combustion ssstem comprises an an- 
nular .steel chamber liousiiig 10 .straight 
flow-flame tubes. Duple burners arc 
fitted in each flame tube, together with 
liigh-entTg\ igniters. The high-pres.sure 
turbine is a single-stage unit einbotlviug 
air cooled turbine blading, .Air for the 
cooling of tlic turbine disks, turbine 
blades and nozzle guide \anes is bled 
from the high-pressure coiii|}ressor. 

'llic low-pressure turbine is a three- 
stage unit einlxidsing uncoolcd blades 
butuitli cooling air supplied to all disks. 
The first-shige di.sk and front face of the 
second-stage disk arc cooled uith higli- 
pressure air and the remainder with low- 


pressure air bled from the intermediate 
casing. 

Heat shield extends from the front of 
tlic combustion section to the rear of 
the turbine. The steel shield is convec- 
tion cooled, affecting reduction of the 
outer skin temperature of the engine. 
Multi-thermocouples for engine control 
purposes are incorporated in the first- 
stage, low-pre.ssute nozzle guide \-qncs. 
Anti-Icing 

Engine is protected from ice in these 
«-a>s: high-pressure air is bled from the 
tear of the high-pressure compressor 
and passed through tlie hollow inlet 
guide vanes and first row stators of the 
low-jiressure compressor and then 
ducted (uerboard, or can be used for 
heating areas such as oil cooler intakes. 
Hot oil is continually in contact with 
the inner and outer walls of the air 
intake casing and struts to present ice 
formation. Electrical heaters are fitted 
tn the air intake nose cowling. 

Low pressure bleed air is supplied to 
all bearings except those within the 
leduction gear casiiip. This flow of 
air mcr all bearing Tiousings prosides 
for the cooling of the bearings; the 
pressure of this air maintains a pres- 
sure differential acros.s the labsTinth 
seals (hinc no piissical contact behveen 
mosing and stationars components) to 
prevent oil escaping from the bearing 
chambers. 

-Main purpose of oil in these engines 
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length launch at Air Force Missile Development Center. Holloman Solid propellant rocket booster is shown falling away; fighter also 
AFB. N. M. Tlie shelter is designed to withstand an atomic blast. uses full turbofet power and afterhurner. 


is lubrication, as against cooling, since 
all bearing housings are surrounded by 
cooling Hir. Every bc-aring eliambcr is 
connected to a venting ss’stcm exhaust- 
ing through a centrifugal breather in 
the liigb-prcssurc whceTcasc. 

Engine Gearing 

Engine gearing is as follows: from 
rlic front end of the high-pressure eoin- 
pressor a drise sliaft is taken out 
through the intennediate compressor 
casing to the high-pressure whcclc.ise 
which pros’idcs the dri\es for all engine 
accessories, fuel pumps, oil pumps, 
tachonicter dri\e. centrifugal bre"ithcr. 
etc. It also provides the iiqiut for the 

|■'rom the rear of the low-pressure 
compressor a second drive is taken to 
the low-pressure whecicasc. I'liis e-asing 
provides the drive-shaft for the auxiliary 
gearbox for the aircraft auxiliarv, tach- 
ometer drive and low-pressure shaft 
governor svstcin. As a safets measure 
the drive for the propeller contrcil unit 
is taken direct from the reduction gear, 
avoiding loss of propeller control should 
decoupling of the reduction gear from 
the low-pressure shaft asscmblv occur. 

Control of the engine, in principle, 
is basically similar to that of the Dart, 
and relatively imcouiplicatcd. the com- 

For ground operation, Rolls-Royce 
ado)3fcd the Beta system where control 
of engine speed is transterred from the 


propeller governor to the hydromcchan- 
ic.il fuel governor on the low-pressure 
shaft svstem. Response in both positive 
and reverse thrust is obtained bv direct 
selection of propeller blade iiiglc. 
achieved by mechanical feedback link- 
age from the propeller huh to the pro- 
peller control unit. 

Ill the Beta range engine speed cm 
he varied from 10,500 rpin. at the niaxi- 
mnm po.sitive blade angle, througli 11,- 
000 rpm. at nonnal ground idle to 12.- 
SOO rpm. at niaxiiiium negative blade 

angle. Increase to 1 2,800 rpm. en- 
sures effective reverse thrust through- 
out the entire landing run. 

During normal ground idling engine 
speed is set to 1 1,000 rpm. To conscre 
fuel and reduce noise lev cl a low ground- 
idle position mav be selected in the 
fuel control unit. Engine speed in this 
condition will fall to about -t.OOO qjni. 
and fuel flow hah ed. but normal ground 
idling must be restored before normal 
throttle operation is pcmiis-siblc. En- 
gine starting is carried out at low ground 
idle setting. 

Rolls-Rovte has made a design study 
of problems involved in adaption of an 
alternative propeller, of U.S. niamifac- 
tuEC. which indicates that while there 
arc minor detail design changes ncces- 
sarv, there are no fimdamciital diffi- 
culties involved. Basic philosophy fol- 
lowed is that no single failure within 
engine-propeller combination shall 
jeopardize safet)' of the aircraft- 


Protcctivc devices include: 
Mechanical flight-idle stop set to a 
value just below mininnim blade angle 
icqiiired for takeoff on a hot day; an 
clcctroliydraulic flight-idle stop set 2 
cleg, lower than the mechanical stop; a 
hvdroiiicchanical feathering svstem re- 
sponsive to a falling off in positive 
torque at high power settings and nega- 
tive torque at low power settings; a 
nicchanical pitch lock responsive to 
nverspeed or loss of pressure (a ratchet- 
tvpe lock with a maximnin blade angle 
movement of 2 deg. between engage- 
ment of semitions). 

Other protective devices: a hydraulic 
pitch lock in e-veiit of loss of control 
pressure: tlic Beta control follow-up 
stop; a hydromechanieal overspeed fuel 
governor on the high-pressure shaft as- 
sembly incorporated within the main 
fuel piiiiip; a hvdromcchanical over- 
speed fnci governor driven from the 
Invv-ptessiire whcclcasc asscmblv; a tuel 
cutoff device on the low-pressure shaft 
assembly so arranged that anv failure 
of the low-pressure turhiue shaft would 
immccliately cut the fuel siqiplv. 
North American Support 
Rolls-Royce of Ciinada, Ltd.. Mont- 
real (of which R. M. Kendall is general 
manager and a director), a wholly-owned 
subsidiary of the Derbv, England, manu- 
facturer. provides technical service, 
training, overhaul facilities, spare parts, 
service rCjaresentation, etc., for custom- 
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ATIAS 

SPECIFIED: ELECTROSNAP SWITCHES 



NIKE-HERCUIES 

SPECIFIED: ELECTROSNAP SWITCHES 



-a rFibr 1 i-^ 

JUPITER-C 

SPECIFIED: ELECTROSNAP SWITCHES 


O ‘ 


SIDEWINDER 

SPECIFIED: ELECTROSNAP SWITCHES 


1 > 


VANGUARD 

SPECIFIED: ELECTROSNAP SWITCHES 



MATADOR 


SPECIFIED: ELECTROSNAP SWITCHES 


Mote and more successful missiles 
and aircraft use Etectrosnapswitches. 
Over 6,000 basic switch variations 
are available: sub-sub-miniature, 
sub miniature, miniature, environ- 
ment-free, hermetically sealed, 
multi-pole, and lighted push-button 
panel switches. 





crs in Xortli .'kmcric-.i (nc-rtli of tlic P;m- 
iimil Camil). ’i'hc Canndiim siibnidiarv-, 
ifspoiisihlc for scr\icing of tlic Tviic 
ill Caniida, docs not nunnfnctitrc cnni- 
ijlctc engines or .si>ares (wliicli conic 
from Dcrini. nor docs it stock cniii- 
plctc engines. 

Piilics' of Rolls-Ro\ce nitii its nvijor 
operators, such ns the U.S iiirliues, is 
to siippli- a perniaiK'iil [c])rcseiitati\c— 
11 stnico engineer— who ntniid he lo- 
cated at tliat arcii specified hv the o])- 
erator. Coniisaiii- also provides .i per- 
manent oicriiau! engineer and acces- 
sories engineer, hiitli of wliiim wmiid lie 
stationed at tiic o)icrator’s oierhaul 

III addition, Rolls-Riivce field engi- 
neers at major airports— tluise siip|iort- 
iiig engines fitted to tile N'iscoimt mid 
I'aitcliild F-27-niiI lie tr.iiucd for 
i uie operations. Current Rolls-Rovce- 
overliaiil. in addition to tliat done in 
Montreal, is also being conducted by 
Trans-Canada .\ir Lines at ^\'imlipeg, 


Caiiiida, for the Dart, siitli Capital Air- 
lines in W'asliingtoii. D, C.. and witli 
Continental Airlines in Demer. Colo. 

Rolls-Rovce also has concluded an 
agreement with Pacific -Sirimitis e Corp. 
in Burbank, Calif., which will begin 
oscrhauling Darts earlv next year, with 
facilities to handle the 'I'yne as well. 
On the Mast Coast tlie conipaiiv has a 
franchise with .\irwork Corp., ^iillville. 
X. and in the south with Dallas Air- 
motisc. 'lex. 

The Rolls-Rovce scliool in Montreal, 
of svliicli tlie norma! course is of tsvo 
neck's duration, ceners the basic priii- 
ti|)lcs of gas turbines plus tlie specific 
engine of interest. Students lime in- 
cluded represciitatiies from aircraft 
inanufacturcr.s, the armed forces mid 
oix-rators using the Rolls-Roiee power- 
plants, lliete is no fee for attendance, 
and classes arc held to a maximuni of 
about 12 people. To date 700 trainees 
base been schooled on llie Dart, 10s on 
the Tyne. 



Avro Tests Ground Cushion Vehicle 

Canada's Asto Car uses an annular jet to reinforce ground cmliion during ncar-vetlical 
takeoff. First version, subsonic for U. S. .Array, has been tested Icllictcd to ground rig and 
will fly before end of year. Later versions will l)C supersonic, for U. S. Air E'otec. 
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ORNITHOPTER, with designer liniicl Ilartrujii in cockpit, bas flapping wings hinged on ball beatings, and “feathered” balling edge, 


British Explore Man-Powered Airplanes 


By Jolm Tunstall 

London— Oriiitliopter and a nian- 
)io«ered fi.xed w ing airplane nnw being 
readed for fliglit brings into sharp focus 
the growing status of man-powered 
flight in Great Britain. Both arc un- 
dergoing ground running trials and 
sliouid be ready for first fliglits in the 

The muicmcnt has been sponsored 
h\ tlic Mmi-Powcrcd .Aircraft Commit- 
tee (MPAC), iinwa branch of the Rdval 
.Aeronautical Society which held its 
iiiaugntal meeting Oct. 30 in London. 
CommiHoe Members 

Chairman of the br.mch is 11. B. 
Ining, president of the Low Speed .Acrn- 
dvn.amic Research As.sn, Otiier mcm- 
liers include Dr. D. R. AA'ilkic of Unii-er- 
sity College. London, an cx]3crt in tlic 
nicchaiiism of muscular contraction .mid 
the power available from mam T'. R. P. 
Xoiiweilcr, a senior lecturer in aero- 
nautical engineering at Queens Univer- 
sity. Belfast; B. S. Sbciistonc, chief en- 
gineer, Briti.sb European -Ainvai.s. and 
I. L. Xaylcr, a bird flight expert and 
filmier secretary of the Aeronautical 
Research Council and the Comniiin- 
wcalth .Adiisory Research Council. 

Xonwcilcr has reamth completed a 
design study for a two-nian-powcrcd air- 
craft. 

The man-poivcrcd aircraft now being 
readied for flight has been designed as 
a private icnturc by Daniel Perkins. 
I’erkins is not a incmijer of the Man- 


Poivcrcd Aircraft Committee, although 
tlie conunittce claims to have kept a 
watcli on liis project at it.s later stages, 
lie was a wartime designer of lialloons. 

According to Perkins, his aircraft is 
■definitely unorthodox in the control 
sense." flu uses a variable incidence 
wing which is joined to the fuselage by 
a single luill joint. Control is exercised 
by changing the entire incidence of 
the wing, t here arc no ailerons or 
elei'iltors. Perkins said he is depending 
on low center of graiitv and the result- 
ing penduhim effect to bank tlic air- 
craft. 

Perkins' immediate objective is to 
demonstrate a flight of 100 sards. TTicn 
he might be prepared to acccjjt the 
weight penalty of more refined con- 
trols. "If I can get over the takeoff 
hump. I don’t think the tlirec dimen- 
sional control problem will be difficult.” 

One of the- most im|3iirtant ads-.in- 
tages of tlic Perkins design probabls- is 
the use of a -tO-ft. s|>aii iiir-inflated w ing, 
made of rubber-proofed Ixilloon fabric, 
ft has enabled him to keep the stme- 
tiir.il weight of tlie aircraft below 100 
11). Its design stems from the inflatable 
wing monoplane which was developed 
and flown in IDS'; at tlic Cardington 
Balloon Resciircli Station of the Min- 
istry of -Aiiation where Perkins now- 
works as a senior expcriincntal officer. 
This aircraft, with which Perkins was 
a.ssociatcd. weiglis ill lb. and is pow- 
ered bi' a 33 blip, engine. 

One of the principal differences in 


wing design between the hvo aircraft is 
the large difference in aspect ratio. In 
tlie engine-powered aircraft, tlie aspect 
ratio w-as only three, whereas Perkins 
uses an aspect ratio of 1 3 in the nian- 
powered project. Lift/drag ratio prob- 
ably is twice the comentimial 'allies. 

The wing fabric wa.s donated to Per- 
kins bi- tlic Roial .Aircraft Kstablish- 
ment as condemned prewar balloon 
nintcrial, "It didn’t liold hvdrogen anv 
more, but was still good for air,” Perkins 
commented. Otherwise, he has financed 
the project himself, .at less than S 1 30. 
Transmission System 

Transmission for the nian-puwercd 
aircraft has been specially developed and 
consisted otiginalli' of oiih- four liclt- 
dri'Cii pulleys, driicn tlirough liic\clc 
type cranks and pedals. The propeller 
has lariablc pitcli control and incorpo- 
rates a bicycle freewheel. Perkins is re- 
luctant to discuss efficiencies of tlic 
transmission svstem, but Avi.ition 
W'lek learned tliat it is of the order of 
1003E and tbc propeller cfficicncv is 
about 80%. 

I’lic propeller has a liollo'v .aerofoil 
section without internal ribs and is made 
from 1 mm. iilywood. 

,A geared tr.ansmissioii is fa'ored in 
other British projects. Init Perkin.s be- 
lic'cs the ability of flic licit to "get 
around comers” reduces the number of 
pulleys needed and tlie weigiit saving 
more than compensates for the small 
efficicnca- penaitv. 

i’hc current transmission svstcin is. 
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Vertol’s 

VTOL/STOL Aircraft 


Built today. ... in preparation for tomorrow 


Vertol achieved a major breakthrough in aircraft develop- 
ment during 1958, when its Model 76 (Army vz-8) became 
the world’s first tllt-wlng vertical take-off and landing 
(VTOL) research aircraft to successfully complete con- 
version flights. In extensive tests since the first conversion 
flights, this tilt-wing design concept has also shown its 
effectiveness as a short take-off and landing (STOL) air- 
craft. Because the Vertol tilt-wing design qualifies in this 
dual role as a vtol/stol vehicle, it has tremendous po- 
tentials for both military and commercial aviation. 

As a next step, Vertol can now build an operational type 
aircraft incorporating the tilt-wing principle, to explore 
more practically - through evaluation — the mission use- 
fulness of any VTOL/STOL type aircraft. 

In anti-submarine work, this versatile vtol/STOL vehicle 
offers high forward speed plus the hovering character- 
istics necessary for effective completion of all phases of 
such missions, thus replacing- with one aircraft- the sev- 
eral different types currently required. The broad capabili- 
ties of the Vertol tilt-wing design also include application 
as an air truck. In an STOL role, itcan takeoff and land with 
substantially increased gross weights and payloads. This 
unique capacity, combined with VTOL performance, per- 
mits the user to “custom tailor” his take-offs to altitude, 
temperature, available runway and load. 



A tilt-wing aircraft 

for operational evaiuation of 

VTOL STOL mission usefulness. 



In anti-submarine warfare, 
the tilt-wing design offers fast 
forward speed and hovering ability. 


This development of the tilt-wing is the latest example of 
the foresight and skill in research and development which. 
Verto! has demonstrated over the past 15 years. 


Engineers: Join Vertol’s advanced engineering team 


1 / 

VERTOL 

V ( 2 otf 20 t&tion— 



MORTON, PENNSYLVANIA 



In its dual role as an STOL aircraft, 
the tilt-wing design could be utilized 
as a high load capacity air-truck. 


OSSTtCLE) 



Iiowever, lieiiig modified to o'crconic 
wing-pruiJcHcr interference cffects- 
TUcse arose wlicii Perkins intteased tlie 
propeller speed to improve tlie efficiency 
at liis designed flight s|3ccd. 

Power Output 

Most nicnibers of MPAC consider 
tliiit ii man is capable of sustaining an 
mit|3iit of one-third liorse|30\ver almost 
indcfinitch' and can make a one-horse- 
power effort for about fis e minutes, pro- 
viding he is fit. Perkins' aircraft stall- 
ing speed is expected to be about 20 
mph. and takeoff distance about 50-100 

■fhe ornitliopter— designed by sculp- 


tor and designer Emit! Hartman— uses 
largely orthodox glider materials and 
constniction but has flajiping wines 
hinged on liall hearings witli flexible 
trailing edge members or '"featlier.s." 

Unic|ue feature of the wing flapping 
ssstem is tlic clastic wing suspension ar- 
rangement wherein Hartman proposes 
to oscillate the wings in resonance witli 
tlic cla.stic .svstcni, and thereh\- obtain 
greater wing deflection for a gis en effort. 

’I’tic 5t)-ft. span uiiigs arc loaded to 
remain liorizontal h\ the rubber Iwnds 
joining tlie horizontally opposed hinges 
in tlie flapping frame while the pilot 
ex[Jimds and contracts to flap the wines. 
Ifie outrigger rubber bands joining the 



Stillman meets “Space Age” requirements with the same reliability and product 
perfection tliat has earned them a name for dependability throughout the aircraft 
and missile industi-y for many ye.nrs. Stillman products fl> with the jets. Tliey arc 
also integral parts of the fuel and hydraulic systems for many 
of the advanced weapon systems. Engineering, researcli and 
development, and progressive designing enable Stillman to 
meet the challenge of the space age. 

STILLMAN RUBBER COMPANY 
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bottom of the fuselage with the inid- 
wing arc loaded to assist the dins iiward 
iiiolion of the u iiig. but are less power- 
ful, Tlic pilot apparently activates tlii.s 
svsteni into a state of resonance and 
maintains it. 

'I'hc airaaft has no ailerons and it i.s 
believed Hartman expects to induce 
liank Ijs' sawing tiic aircraft, Hartnuin’s 
objectisc is not to take off unaided but 
to lx; able to extend bis glide and exploit 
thermals better. He claims the glider 
»ill be scmi-acroliatic. 

Available Experience 

Senior meinher.s of the MPAC indi- 
cated that wliile the ornitliopter ap- 
proacli to man-)30wcred flight ssns prob- 
abls' the most appropriate, it probably 
ss’as more expedient to proceed first 
with a fixed ssing aircraft because of 
the aorodsnamic experience already 
asailable. Tlierc appeared to be a s'cry 
strong feeling that a formal aerody- 
namic and structural insestigation jiro- 
gram of the ornitliopter was justified, 
nhs u'.is alre-ady being done in Russia 
although it was not thought in Britain 
that the Russians had vet deinoiistraled 
inan-|3owered fliglit. It is believed that 
tlie Russians arc imestigating the tech- 
nical feasibilitv and the speed and drag 
parameters with the aid of omitlioptcrs 
powered by small engines. 

According to David Rendel. the 
MP.AC’s first secretarv and deputy su- 
perintendent of the mcclianica! depart- 
ment of the Roval .Aircraft Establish- 
ment, the ornitliopter was probably 
the mo.st authoritative line of attack 
for a large number of reasons, lie told 
Avi.xtiox M'nrx that the ornithoptcr 
advantages arc: 

• Effectiveness at very lo«- speeds, com- 
pared with a \sing-|3ropellcr combina- 

• Pimqiing action of the wings could 
be used to give btumdary layer control. 

• \'ariable wing gciimetry was easily- 
obtained. 

• M’ciglit advantage. 

Wing Twist 

To be effective, the wing must not 
niilv flap, it also must twist about its 
span axis. \ rigid wing which only 
fla])S tends to develop a thrast when 
moving in one direction and an oppo- 
site thnist in the other. To maintain 
iinidircctional thrust the wing must 
twist and untwist as tlic wing falls and 
rises. For inaxiiniim cfficiencv, the 
amount of twist must varv at different 
chord stations to suit the sinusoidal 
motion of the wing path tlirougli the 

Tliis is precisely what bird.s do, and 
Rendel maintained it had been simu- 
lated on models using a rigid spar sup- 
porting an clastic surface. The trailing 
flc.xible surface moves out of phase with 
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the .spar and so presents a twisted siir- 
fiice to the ait. 

'Hie trailing ‘‘fingers" or ‘‘feathers" 
on Hartman's wing are. apparently, a 
compromise arrangement. 

A most attractive feature, according 
to Rendel, is the boundary layer con- 
trol vvitli flapping wings which arises 
from tlie pumping action of the wing. 
Due to the changing pressure differen- 
tials along the wing as tlic aircraft 
advances, boiindarv laver air cm be in- 
duced from one wing surface to another 
by ii.se of non-rctum valves wbicb re- 
duce tbe wing drag. 

Valve Action 

Birds ciiiplov tbe same svstein. in 
effect using tlieir feathers as iion-rctiirii 
valves. It has lx;cn demonstrated that 
gluing some of a bird’s wing feathers 
togetlicr inhibits this valve action and 
prevents it from developing sufficient 
lift for flight. 

.-\iiothcr advantage of the flapping 
motion, Rendel said, may derive from 
the KatzmavT effect, whereby tlic build- 
up of induced drag is delayed when a 
wing is oscillated. It possiblv could be 
kept permanentlv reduced in a suitable 
design, lie indicated. 

Stock 

Transactions 


Disposition of capital shares bv nine 
officers of North .\incrican .Aviation has 
been reported bv the Securities and Kx- 
cliaiigc Commission for the periods 
from July II to .Aug. lO and ,\ug. 11 
to Sept. 10: S. C. .\nspach, officer, 
SOO shares, leaving a bolding of 200; 
J. r„ .\twciod, officer and director, 12.- 
000 shares, leaving a holding of 5,100; 
Gerald B. Brophy. officer and director, 
2.000 shares, leaving a holding of 5,754; 
C. J. CalUmt, officer and director. 1,400 
shares, leaving a holding of 5,100; J. 11. 
Kindclhcrgcr. officer and director, 17,- 
200 shares, leaving a holding of 21.71"; 
R. l.ambeth. officer and director. 

I, 200 .shares, leaving a liiilding of 2,250; 

J. Sfanicv Smithson, officer and direc- 
tor. 800 shares, leaving a holding of 
1,516; Laurence I.. W'aite. officer, "(in 
shares, le-.iving a holding of 1.500; 
W. II. Yiiliii. officer. 100 shares, leaving 
a liolding of 000. 

Other transactions for the |)eriotls 
)ulv Il-.\iig. 10 and .-\ug. 11-Scpt. 10 



Dallas Brains Aid Jet-Age Planning 



To meet expanding air traffic requirements 
and increase flight safety, the Federal Aviation 
Agency is installing a network of microwave 
relay systems across the nation. These systems 
enable constant en route air traffic surveillance. 
For the design and installation of this huge net- 
work, the FAA turned to a Dallas firm ... the 
Texas Division of the Collins Radio Company. 


Brainpower and scien- 
tific initiative conccn- 
traied in the advanced 
research laboratories 
of Collins Radio, Varo, 
Ling-Altec. Alpha 
Corporation, Texas 
Instruments, and other 
Dallas-based compa- 
nies are constantly ex- 
panding the frontiers of 
the electronic industry. 





AIRCRAFT 

TUBING 

CARBON • ALLOY* STAINLESS 


and small quantity requirements 
from warehouse stocks— production 
and special requirements from our 
own mill at Adrian, Mich. 


Worthauses: 

BUFFALO 
CHICAGO 
CINCINNATI 
DETROIT 
lOS AN0ELE5 
Miff; 


SERVICE STEEL 


r CORPORATION 
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unique upprouch 

to problems of 
AUTOMATIC CHECKOUT 
and MONITORING 


C projects at MSI amply demonstrate th 
specific and tangible advantages that result fror 
this unique set-up. 

We are completely staffed at all engineering levels — 
ready to fulfill your automatic checkout and monitorial 
needs. Inquiries are invited in regard to your requirements 


i«a:o3sriTOR ustcoe-foruA-teid 

ForfWaAlnington, Pennsylvania. 

A sutoeitdiary of inoorporatecl 


in 


TWO NEW 

LOW-COST SYSTEMS 
IBM 1401 CARD... 

IBM 1401 TAPE 

with stored program 


speed and ability 

Never before has so much powerful data processing ability 
been built into such low-cost systems! For in these two new 
IBM 1401 Systems you get features previously found only in 
the larger data processing systems- With 1401 S)’stcms fewer 
machine units do more jobs ... at higher speeds . . . with 
greater accuracy and reliability ... at lower job cost. 

To assure you of more production per data processing dollar, 
IBM’s concept of Balanced Data Processing gives you com- 
patible input, processing and output speeds, backed by 
unequalled customer service. Drawing on all the experience 
gained in developing the world's largest and fastest computers, 
these low-cost 1401 Systems bring you these large computer 

Solid State Design— and transistorized throughout lo give 
you a compact system with greater accuracy and reliability. 
This powerful system involves no special construction . . . 
no air conditioning. 

Stored Program — gives you the fully automatic processing 
of electronic systems. It is the key lo simplified, economical 
operation. Completely flexible, a stored program permits you 
lo switch easily from one type of job lo another. 

Magnetic Core Storage — the most powerful type storage 
ax'ailable. To increase this power even further, the core memory 
of the 1401 accepts vari.ible-length data and instructions, to 
permit the storage of only useful information. Choice of 1400, 
2000, or 4000 positions of storage means you select the size 
storage to suit your needs. 

High-Speed Printing — these 1401 systems feature an exclu- 
sive new concept of priming. A horizonially rotating chain prints 
high-quality, perfectly aligned copy, A dual-speed carriage 
permits printing at the rale of 600 tines a minute, skipping 
blank paper at 27.000 lines per minute to produce more docu- 
ments per dollar. Completely flexible editing and print format 
is provided by the central processor. 

Your local IBM represenlatixe will explain the many applica- 
tium and iiniisual Jealiires o/ the new 1401 Systems. Call him 
today. These systems, like all IB.U data processing systems, 
may be purchased or leased. 

BALANCED DATA PROCESSING 




1401 CARD SYSTEMS 

These stored program systems now bring the power of elec- 
tronics to IBM card systems. They automatically handle the 
work of accounting machine, summary punch, and calculator, 
but at far greater speed, and with more flexibility and accuracy. 
Input is faster— IBM cards are read into the system at the 
rate of 800 per minute. Data is processed automatically under 
slored-program conlrol. Manual card handling is minimized. 
Ouipul is faster — ducumenls are printed at the rate of 600 
lines per minute, cards punched at 250 per minute. The system 
will turn out. for example, as many as 230 checks in one 
minute — again, more documents per dollar through Balanced 
Data I’roccssing! 

Thru-put is faster— data flow is automatically checked for 
accuracy and speeded all along the line. A unique Card Read- 
Punch combines card input, output, and summary punching 
functions. Five radial stackers accept cards that .ire selectively 
separated under stored program control.. 



IBM 1401 Tape Systems give you added power through use 
of up 10 six magnetic tape units. These units feed data into the 
system at the rate of up to 62,500 characters per second . , - 
record processed results at this same peak speed. 

1401 Tape Systems are also exircmeh- valuable as off-line 
auxiliaries lo large data processing systems. The.v can edit 
tapes prepared for larger IBM systems. They make possible 
a tape-oriented IBM 7070 configuration lhat provides higher 
speed input and output and makes for job cost improvement. 
When tape units arc added lo 1401 Systems, you gel greater 
flexibility and storage advantages, too, IBM tapes provide 
extremely compact storage of variable-length records — the 
equivalent of 1 29,000 IBM cards on a single reel. Tape records 
can be of variable length, and are read into and out of the 
system automatically. Also, tapes can be erased and re-used 
to minimize your record-keeping costs. 



WHY SWITCHES GET SHOOK UP 


Designing precision switches for aircraft and missiles 
raises the simultaneous problems of meeting speci- 
fications and having the laboratories and test 
equipment that prove performance. Take vibration, 
for example. To be valid, a vibration test like the 
one shown above must simulate the frequency range 
and intensity of the particular 
vibrations the switch will encoun- 
ter. And that is only the beginning 
for the switch. It must pass other 
qualifying tests that may include 
intense heat, subzero cold, extreme 
pressure, shock, radiation, and 
other conditions of high-speed, 
high-altitude flight. 

BN” SWITCH 



Takes time? Costs money? Of course! But when 
you weigh the expense and effort devoted to testing 
against the importance of being sure, you know why 
these sealed ”EN” switches (among others) are 
shaken up and battered, but good . , . why the name 
MICRO SWITCH is synonymous with dependability 
and precision in airborne switches. 

MICRO SWITCH . . . KREEPORT, ILLINOIS 

A division of Honeywell 

In Canada: Honaywell CantroU Limited, Toronto 17, Onlorw 

Honeywell 

MICRO SWITCH Precision Switches 




REFRACTORY MATERIAU FORGINGS FOR 5000° F TEMPERATURES 


Cameron forgings liave soUed many 
a design problem, but this i.s one 
of which we are particularly proud. 
Nozzle throats in solid propellant 
missiles must control the fantastic 
temperatures which make high per- 
formance possible. ,\11 the ))usli 
passes through this part and tem- 
peratures range over 5000° F al- 
most instantly, but the throat insert 
must maintain its shape for peak 
burnout conditions. Just to compli- 
cate matters, the exotic alloys S[>eci- 
fied for these important parts are 
e.\treme!y brittle and expensive. In 
forming and machining the costlv 
metal every ounce is important — 
with conventional processes fra- 
gilit)' makes matters worse. 


When Cameron's unique forging 
methods were applied to this un- 
fortunate situation, some interest- 
ing things happened. Our years of 
experience in forging high stress. 

high temperature 

iTl' "1 1 help- 

'W" cd change the pic- 

ture completely. 
Less material was required because 
our specially designed presses 
could forgo to a near-final shape. 
Moreos’er, the ductilih’ of these 
tricky alloys was increased, making 
them easier to handle and machine. 
As a result, we are now turning out 
quite a variety of onr advanced 
forgings for nozzle throats to hel[i 
give missiles the proper push. 
Cameron forgings have opened 


many possibilities in advanced de- 
sign today. Extreme sers’icc com- 
ponents for airframes, jet engines, 
guided missiles, nuclear power 
plants, and a wide range of other 
end uses are being forged by the 
Cameron split-die and down-act- 
ing presscs- 

If your design problem involves 
high stresses, high temperatures, or 
large, intricately shaped ferrous 
parts, mav'be we can help. Just call, 
write, nr come by . - . 



REFRACTOI 






Now SAC’S B-52G has a pair of hard-running teammafos . . . the GAM-77 
Hound Dog air-to-surface missiles. They can lunge into action at super- 
sonic speeds to dear a path for the bomber by knocking out ground- 
defense centers hundreds of miles away. A pair of Hound Dogs carried 
under the wings of the Boeing B-52 increases the bomber's striking power 
. . . gives it a triple-punch capability. Successful test launches of the jet- 
powered missiles are being made on schedule over the Atlantic missile 
rsinge. The system will be deployed by 1960 under the present accelerated 
development program. 

The Missile Division of North American Aviation is weapon system 
contractor for the GAM-77. 


MISSILE A 
DIVISION ^ 





Cessna Predicts Doubled Sales Volume 




^\■ichita, Kan.— Forecast of a “fabu- 
lous’' growtli by Cessna Aircraft Co. 
uhicli envisions doubling the business 
and iitilitv plane inimufaeturer's current 
volume in tnc next five years and doubl- 
ing it again in the the following fisc 
scats ssas made here by Dsvane L. \\'al- 
lace, companv president. 

The company’s total sales for I'iscil 
19s9 sserc approximately SIOO. >00,000. 
an all-time record and an increase of 
more than S14.100.000 over Fiscal 1Q5R. 
Commercial aircraft sales svcrc up about 
SS.4 million oscr Fiscal 1958 and in- 
dustrial products increased about S4.1 
million. Onls militars' volume de- 
clined. as ssas expected. 

Speaking to approximately 1.000 
members of Cessna's domestic and in- 
ternational sales organization at the 
iinseiling of the compans’s 1960 line, 
svhich \1'allace said signaled the start 
of the “Miaring sixties’" for Cessna, be 
ciiiptiasi/ed that this prediction of 
rapid continued growth should not be 
too difficult to attain because it is 
based on a platfnnn or springboard 
eonsideniblv stronger than ss’as asail- 
ablc in ans' comparable period in the 
firin’.s histors-. 

This |)latforni consists of a larger, 
greath more experienced distributor- 
dc.ilcr organization, financially stronger 
and backed bs a compiny better or- 
ganized and with greater resources than 
ever before in its history, he said. To 
qnash anv doubts as to the ability of 
the sales ft>rce to meet the goals be 
set before them. \\'allacc pointed out 
tliat fisc scars ago. Cessna set np an 
objective 'of a 10% growth increase 
each sear and that actual growth shot 
over this target bv showing an increase 
of approximately 16% annually, for 
a jump in the five vear period, 1955- 
1959. of some 112%, 

Export Business 

Speaking to sales repre-sentatives 
from foreign countries. Del Roskani, 
sice pre.sidcnt-aircrnft divisions, went 
one stC|) farther in pointing up the 
increased business be said be expected 
Cessna will develop abroad. Roskani 
said be confidcntlv expected that the 
companv export business should triple 
over current snliime in the next five 
years. Iligliligliting past increases in 
foreign business, Cessna Marketing 
M.uiilger I'rank Martin told overseas 
representatives that in Fiscal 1959 the 
conijwnv exported mote airplanes than 
its total siilcs amounted to just 10 

"impact of this forecasted growth on 
Cessna's fxirt should be of major con- 
sequence on every pliase of general 
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aviation in the next decade. As Wal- 
lace e.irefulls pimited out. the oppor- 
tunities that exist for Cessna arc also 
available in large measure to its com- 
petitors. indicating tb.it not only other 
airframe manufacturers, but all phases 
of business anti ntilits’ aircraft flying, 
meluding airport operations, equipment 
sales, fuels and lubricants business, will 
be tied to the sbiirply climbing curve of 
(his dynamic phase of aviation. 

Indications ate, too. that those who 
tlo not gear their tliinking and opera- 
tions to staving with this curve will tall 
behind ant! be overtaken— petba|>s |>cr- 
manciitly— bv more aggressive c(nii|jeti- 
tors. Iliis relationsliip of operator to 
inamifacturer was .shaqjlv pointed up 
in discussions here with distributors and 
dealers, many of whom have rcccntlv' 
completed or arc embarking nn e\|>an- 
sion programs of their facilities to keep 
up with anticipated sales, service needs. 


BUSINESS FLYING 



SKYLARK Mnticl 175.V swcjit tail is a tcatviic of all new Cessna iiiode-ls csccpt 1 50 ami ISO, 


Dealer Construction 


Individual programs on the part of 
Cessna distrfbiitors and dcniler.s arc 
aggregating millions of dollars of new 
con.'traction and cc|ui|>ineiil to facili- 
tate sales and service— in the [xist vear 
a mimber of the companv’s outlets 
have exijantled their ba.'fs at cost r.ang- 

iiig from sioo,ooo-85on,onn. 

Business volume has grown to tlic 
point that distributor wholesaling is 
l>ig euougli to support itself and the 
manufacturer lias been urging distribu- 
tors vvitli sueli volume to .set up their 
wholesaling oi>eration as a separate 
company vvitli its own management, 
location and records to handle this facet 
most cfficicntiv. 

In support of distributor-dealer 
efforts, the companv will incrc.ise its 
promotion and advertising cx|)endilutes 
bv approxiinatelv one-tbird for a total 
of about SI million in h'iscal 1960. 
More than 1.2 milllinii pieces of sales 
literature have lieen printed for dis- 
tribution in the coming v ear, coin|iared 
with ii|>proxiniatclv 1 5.000 pieces prin- 
ted and distributed in 1952. In a new 
approach to the foreign market, Cessna 
adv ertising abroad will actually be aimed 
at government officials rather than cus- 
tomer prospects— the tlicnic cnipliasiz- 
ing the contributions busine.ss and 
Iitilitv aircraft can make to the eoun- 
trv’s economy. The company hopes 
tills method will serve to educate civil 
officials on the benefits that such im- 
|5orts can provide as opposed to tlieir 
thinking of restrictions because- of dol- 
lar “shortages.’’ 

\ further program to spur sales is a 
new plan developed bv Cessna’s whollv- 
owiicti siibsidiarv, N’ational .Aero l-'i- 
iiancc Co., vvitli vvliicli the nianu- 
facturcr is entering retail aircraft saks 
financing to provide its sale.s nutlets 
with greater flexihilitv in handling new 




CESSNA Model 172, approved for floats tor first lime, features new McCaiilev' piO|iellei. 
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Discoverer 
Program 
“Firsts” 
by AGENA 
Satellites 



First to be put on a polar orbit, 
Only the Agena, with its horizon- 
scanner and its response to signals 
from earth, can be placed on a pre- 
cise, predicted orbit over the pole. 



First to be controlled on orbit. 
The Agena is also unique in its 
ability to be turned ISO* to a tail- 
first position and tilled to a 60' 
downward angle for capsule ejection. 



The Agena is the largest and heaviest true satellite the U.S. has ever put on orbit. It is the only satel- 
lite that can be put on a precise, predicted orbit . . . that can be controlled while on orbit . , . that can 
eject a recovery capsule. It can carry a wide variety of very heavy and specialized payloads. The 
Agena satellite is now used exclusively in the Discoverer Program, directed by the Advanced 
Research Projects Agency and managed by the Ballistic Missile Division of the U.S. Air Force. 



MISSIUES AND SPACE DIVISION 

MISSILE RESEARCH & DEVELOPMENT • BALLISTIC MISSILE SYSTEMS MANAGEMENT 
ROCKETRY • ULTRASONIC AERODYNAMICS • SPACE INVESTIGATIONS • NUCLEAR PHYSICS 
ADVANCED ELECTRONICS • HIGH-SPEED AUTOMATIC DATA REDUCTION 
SATELLITES • RAMJET PROPULSION TESTING 





the largest electrodepositeit 
"pancake” slip ring 


FOR THE UNITED 
STATES AIR FORCE 


WHAT IT DOES: This unit is incorporated 
in the U.S.Air Force AN/FPS-26 Intercept 
Radar System, on which Avco-Crosley is 
the Prime Contractor to the Air Material 
Commend’s Rome Air Material Area — 
Griffiss Air Force Base, New YorA. The 
entenna and pedestal will stand three 
stories high and be housed in a radome 
about SO feet in diameter. 

The assembly is composed of a plastic 
disc 48" in diameter and thick 
mounted on a cast aluminum housing. 
The S3 circuit slip ring disc is -cast of 
highly filled epoxy resin :and is the 
largest singlepiece "pancake" slip ring 
ever manufactured using the electro- 
deposition process. 

Nine aluminum brush blocks ate pro- 
vided, in three groups of three blocks 
each, spaced 120* apart. The brush 
blocks are mounted on a second cast 
aluminum housing. Outstanding perform- 
ance has been verified by operational 
tests. 

Many other unique space, function, and 
reliability problems Involved in gyros, 
inertial guidance, instruments, radar, 
and switching are being solved with 
Electro Tec slip rings’— miniatures as 

Write for information on Indjvidual com- 
ponents or complete assemblies de- 
signed to meet the most stringent elec- 
trical. mechanical and environmental 
specifications. 


*Pat. No. 2,696,570 and other patents pending. 


Write Electro Tec Corporation on all your sfip ring requiremonts. 


ELECTRO TEC CORP. 


P. 0. BOX 371, SOUTH HACKENSACK. N. J. BLACKSBORG, VA., ORMONO BEACH, FLA. 


aircraft sales and proriding customers 
with "one stop” sersice. Under the 
plan, a customer can buv a 1960 
Cessna with a 25% down payment 
and arrange monthly payments o\er 
three years for single-engine aircraft 
and four years for twin-engine equip- 
ment. Expected to be in operation by 
Dec. 1. new plan will have interest 
rates "in line with other finance com- 
panics”-apptoximately 6% for single- 
engine types and 5i% for twin.s, 
Vice Prcsident-Tre-.isurer Frank A. 
Boettger told .Aviation W'f.ek. Tlic 
siibsidiarv will also make asailablc .i 
full insurance plan a.s of the retail 
financing package. The new |jlan will 
supplement previous plans which 
National Aero developed to enable 
dealers to stock deninnstrators on 6- 
1 2-24-month payment basis without 
diluting capital hcavilv. If is expected to 
increase the financing company's opera- 
tions by a substantial volume, particu- 
larly in areas where a tight monev situa- 
tion has drained resources to the point 
where banks might not be able to handle 
aircnift to the extent thev desire. In 
the past year. National Aero has fi- 
nanced approximately one-third of the 
airplanes delivered to dealers— of the 
350 dcmon.vtrators that left the plant 
after the sales meeting here, some 
50% were financed by the .subsidiary. 
In Fiscal 1959, National Aero's re- 
ceivables totaled some 57 million 
during peak periods. 

Mass flvawav was the largest in 
Cessna's historv. with retail \alue of the 
350 airplanes delivered being estimated 
at well over S'. 5 million, compared 
with the previous mark. March. 1958. of 
215 airplanes flown awav valued at 
$3,250,000- This mass 'flyaway, to- 
gether with other deliscrics in October, 
wliich were expected to total approxi- 
mately 440 airi>lancs, will probab"lv pro- 
\ idc the company with its biggest single 
month of dollar volume in its history. 

.Airplanes were ferried b\ distributors 
and dealers to home Kises for use as 
demonstrators and comprised Model 
150 and 172, first of compans's 1960 
"line of nine” models. The large num- 
her of sales rcprcsentatiscs present 
pointed up lieasy emphasis Cessna has 
laid on expanding its network in recent 
vears. In 1956 it had approximateh 
175 retail outlets in the United States 
alone; now it has 305 and is still ex- 
panding this phase of the rctiii! npera- 

.An interc.stiiig trend ha.s been the 
company's sun ey of automobile dealers 
to check their interest in becoming 
Cessna dealers— in certain areas where 
it feels new outlets are desirable it is 
combing the lists of outlets for those 
car makes it feels roughlv parallel its phi- 
losophies in market penetration and re- 
ports that reaction fias been fasorable. 

Programs developed in past years 
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were presented to foreign sales repre- 
sentatiscs, pointing out that they stand 
a chance of descloping their organixa- 
tioiis while bvpassing the mistakes 
learned the hard way by domestic deal- 
ers in earlier vears. Martin told export 
represontatives that in the 1960s Cessna 
wants to co\er the world with whole- 
sale distributor or dealer tcrritrirics. To 
impros'C liaison with foreign outlets, the 
conipans has been dcrcloping a staff of 
full-time sales manager for foreign areas 
who will spend at least half their time 
in their new tenitories. 

Expoit Manager M. F. Mellinger 
urged foreign dealers to promote gen- 
eral aviation in all of their areas. "TTrc 
big government order is nice,” he said, 
"but effort must be made to build ci\il 
business for the long haul and greatest 
future business." bealers should also 
dc\ clop cooperation between each other 
in \arious countries for mutual buildup 
of cisil aviation that will benefit all. 

.Mellinger pointed out that in the 
United States, if dealers develop busi- 
ness well in one state, this helps dealers 
in adjoining states and development of 
facilities in one area helps all areas since 
it promotes living and encourages use 
of aircraft. 

Management Program 

Indication of further expansion in 
foreign areas was provided by Roskam 
who noted that the management devel- 
opment program at Cessna has freed 
President Dvvanc Ak'allace from many 
dav-to-dav chores and he will have more 
time to study the "big picture" for fu- 
ture planning. Roskam noted that this 
year lie and kk'allace will lx? traveling 
more; high on the agenda arc trips 
abroad to stiidv possibilities of setting 
lip Cessna plants overseas to service 
this market more adequately. 

These plants might initially start out 
as asscmblv facilities for jjarts sliippcd 
from the U.S. and would phase more 
and more into local production as de- 
mand increases. .A major benefit of such 
installations also would provide stock- 
|3ilcs of spare parts for foreign distribvi- 
tors and dealers, which would nut only 
aid tbem servia- customer aircraft bet- 
ter. but would also provide an impor- 
tant .Sides point in talking to prospects. 

'I'hc new line for 1960 shown dur- 
ing the distributor-dealer meeting cov- 
eted eight of nine airplanes Cessna will 
offer in tivc coming ycar-thc largest 
line ill it.s history. The ninth airplane 
will be the Cessna 310D. to be shown 

.Aimed at providing "total covetage.” 
the new line features miiiictous im- 
provements over last year’s models. 
I'hc most nolewortliv change is intor- 
por.ition on all aircraft, except the 
Ntodcl 150 and 180 utility aircraft, of 
swept tails- 

Tbc new design obviously makes all 
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previous airplanes obsolete as to stvlc. 
although it also serve.' to improve air- 
plime aerodynamic and mass balance by 
moving the fuselage inonvcnf arn rear- 
ward some 2i ft. Tails arc swept 35 
deg. Features of 1960 line include: 

Dc luxe package version of the Model 
175.A. called the Skylark, is being mar- 
keted for the first time. Like its lower- 
priced companion, the airplane will be 
unveiled at dealer showings around the 
country in early December. Skylark will 
feature package pricing for factorv- 
installcd equipment, previously ci|> 
tiona! on the NIodel I75.A minus elec- 
tronics, at 513,050 flyaway factoiy. 
Model 175A, with standard equipment. 


will be priced at 511.600- Skvlark 
equipment package includes horizon 
and directional gyros, engine-driven 
vaavum svstem. turn-and-bank indica- 
tor, rate-of-cliuvb indic.itor, sensitive 
altimeter, outside air temperature gage, 
clock, sun visors, landing and taxi lights, 
three-color paint combination, .naviga- 
tion light flasher, tow bat. Fibcrglas 
wheel speed fairings and wing strut 
fairings. 

Both Skylark and 175.A are approved 
on Edo floats. .Airplanes are certificated 
al a 100-lb. gross weight increase over 
last vear. Livnding gear on these air- 
planes has been shortened 3i in. to 
lower the airplane and increase stability 



This new Miller development improves quality, speed and 
range of tungsten irverl gos welding in all automatic fixture 
and manual applications, Bolonced wave (BW) character- 
istic results from new Miller balonce control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 

Excellent arc stobilily 
Maximum heat 
Deeper penetration 
Faster welding speeds 

Complete particulars will be sent promptly upon request. 


miller ELECTRIC MANUFACTURING COMPANY, INC., APPIETON, WISCONSIN 
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A SPECIAL KIND 
OF POSITION 

FOR SPECIAL KIND OF MEN 

To help meet tlie urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses— present and future — and how they 
can be mademosteffecti veto meet any future enemy capability. 
THE POSITION— Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement; results must have a direct 
application to problems of national defense. 

Each staff member is provided with every opportunity, 
facility and detail of environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information — military, academic and industrial, 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 

THE MEN — The men who form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions in industrial research, advanced devel- 
opment, or systems planning. Most of them have an exten- 
sive background in the broad fields of electronics, vehicle 
dynamics (space, marine or terrestrial), physics (astro, 
nuclear, or plasma), or operations research (military science). 
All are men who enjoy seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 

THE LOCATION — I’rinceton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center. 

INOUISIES ABE INVITED — If you are interested in learning 
more about this far-reacliing program and the unusual op- 
portunities it offers to qualified men, write: 

Dr. N. I. Korman, Dirtclor 
Advanced MUitary Systems, Dept. AM-^K 
RADIO CORPORATIOX OF AMERICA 
Princeton, New Jersey 


© RADtO CORPORATION 
of AMERICA 
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and safety when taxiing in winds. A 
.shorter olco strut on tlie nose gear per- 
mits the torque link to be attaclied 
directly to the wheel fork, eliminating 
seieral parts, sliortened main gear 
springs, formed to imuntaiii the same 
86-in. tread, and providing a weiglit 
savings of appro.vimatdy five pounds. 
Springs are so shaped that stress of 
landing deflections is equally distrib- 
uted tliroiigh the spring lesif. Thi.s fc-.i- 
ture, with elimination of tlie brake line 
clip and dimple through rerouting the 
brake lines, virtualU eliminates locrl- 
ized high stress points to greatly in- 
crease .spring life, Cessna engineers 

W'cight and cost savings have also 
been made bv using iivlon tubeless tires 
and die-cast aluminum wheels. Bv dic- 
casting wheel halves, production econo- 
mies arc achieved through miniimnn 
machining. Gear teeth to receive the 
brake disk arc cast into the wheel, pro- 
viding greater contact area for lic-.it dis- 
sipation. it is claimed. 

Engine Raised 

As a result of the shorter landing 
gear, the engine was raised three inches 
to provide the same ground cicanmcc 
for the McCauley S4-iu, diameter pro- 
peller. Redesigned cowling has new 
engine mounts and thicker baffles and 
encloses the new Continental GO- 
800-C. similar to the GO-800-.\ on 
e-.irlicr models, cx«pt for a special pro- 
peller reduction housing lowering the 
breather asscmblv. 

GO-800-C engine is rated at 17i hp- 
at S.200 rpm.. its .77-1 gearing provid- 
ing prop rpm. of 2,-100 at rated engine 
speed. Maximum 8,200 q5in. can be 
maintained to 10,000 ft. Skylark model 
has ;i top speed of 1-19 mph. at sea level 
at 2.870 Ih. gross weight and the speed 
fairings |3rov idc two miles mi liout inure 
cruise speed than its Mode! 177A com- 
panion. which does 1-iO mph. at 70^ 
power at 10,000 ft. I’'luatplanc version, 
which grosses 2,-i50 lb., has a top speed 
of 118 mph. at sea level and cruise 
speed of 110 mph. at 65% power at 
10,000 ft.— its power rating being gov- 
erned bv miixinuim allovvable rpm. in 
this configuration. 71ie Skvlark and 
175.'\ both have external haggage doors. 

New Skvlane and Moda 182 have 
larger rear passenger windows and an 
additional window aft of the rear scats, 
giving the fuselage a longer look and 
the eabin a more spacious appearance. 
.Additional windows increase glass area 
bv 10%. A new bulkhead has been in- 
corporated in tlic rear seat which pro- 
vides more lie-adroonv also allows 
smaller wing fillets which simplify as- 
seinblv and eliminate two splice plates 
at the aft end of the cabin top. 

Other exterior changes include re- 
routing the main gear brake line 




through tlic landing geir bulkhead and 
the Siimc skin opening used bv the gear, 
riiis allows the brake line to be placed 
behind the gear, tequirhig fewer fittings 
.md reducing drag. Nose wheel fairing 
iias been redesigned to permit removal 
without di.sa.sscinhly of the nose gear 
strut to remove the fairing, n'lnm- 
able plate atop the fairing behind tlie 
strut, permits fairiirg to be slijiped over 
the nose gear fork wlien tire and wheel 
are removed. 

Models IS2, Skvlane and ISO will 
sell for SH.890, S17.825 and 514,677 
re.spectivcly. Model 180 is the tailwheel 
landing gear utilitv vervion of the other 
two modcis. and more flian 8,600 liase 
been sold since its introduction in 1978. 
More than 2.100 Model lS2s have been 
sold since 1976 and the companv has 
delivered Over 1,870 Skylancs since its 
apix;arancc last \-car. 

•Available on flrxit.s for the first time, 
the 1960 Model 172 also features a 
new McCauley forged aluminum allov 
propeller spccificallv designed to make 
nrorc effective use of the Continental 
O-800-C 147-hp. engine. Weight .sav- 
ings of 3-8 lb. has been made using the 
new propeller and newly designed, 
smaller propeller mounting flanges on 
the engine, which is otherwise similar 
to the O-800-.A. 

Other efficiencies have provided total 
weight savings of eight pounds on the 
new Model 172. 

Changes provide improved perform- 



For mechanical or electrical use, Market 
Flexite Teflon tubing races superior in 



peralures from -130-p to 48(rP. 


Market, the leader in the field since 1922, 
also makes precision Flexite in a variety 
of ocher plastics— in sizes from #30 to 2Si'— 



iNSUlATING TUBINGS AND LEAD WIRE 


"Sell with virtually 

no inventory, 
no warehouse? 


Easy-we use 
Delta Air Freight” 



aeur)-i!i Business Machine Co. (Office 
■nuchines) sells Tram sample demonstra- 
tors. calls orders in to New York, pro- 

vvilh Delta ,\ir Freight. 

‘This is a streamlined operation," says 
H. Fleming, President, “where costs 
must be kept to an absolute minimum. 
Wc have eliminated warehouses and 
have virtually no capital tied up Instock. 
Wc provide customers vs ith as fast if not 
faster delivery than if wc trucked from 
warehouses. Delta Air Freight is a major 


Profit from Delta’s 

^ BIG PLUS 


Delia operates all-cargo flights and in 
addition eurrics freight on every pa.ssengcr 
flight, including Jets. All-cargo flights 
serve Atlanta • Chicago • Cincinnati 
Charlotte • Dallas • Houston • Miami 
New York • New Orleans • Orlando 
Pliiladelphia • Tampa 
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SMALLEST 
LIGHTEST 
CARCINOTRONS 


with wide band sole tuning: 


Though it has just recently made its debut into the high 
society of Litton microwave tubes, this carcinoiron (our 
model L-3298) has already been commended by the mili- 
tary for its exceptionally clean design. Every engineer 
concerned with upgrading the performance of ECM equip- 
ment will surely find much of interest in this medium-power 
tube, with which Litton takes a major stride toward truly 
simultaneous noise-jamming capability by affording faster 
tuning rates than any previously attainable. 

The Litton family of eight electrical ly-compalible carcino- 
trons is the first to incorporate the critical capability of 
wide band sole tuning without frequeticy or power holes 
when the lube is operated into as much as a 1-5-to-l 
mismatch- Litton carcinotrons arc the first to use wider- 
ihau-norraal-baiid RF output couplers, minimizing many 
system components such as antennae, waveguide plumbing, 
and load isolators. 

We cite these firsts not for glory’s sake, but rather for their 
meaningful contribution to more efficient system design, 
smaller size and lighter weight. 


The notable suitability of these carcinotrons is not limited 
to ECM. You can also consider them for other military 
applications such as drivers for communications links— in 
fact, wherever medium-power lubes with extremely rapid 
tuning and low tuning power are required. 

Because of their mechanical and electrical compatibility 
the eight tubes in the family are interchangeable, as shown. 



<k '€1 €1 Oc ° >71 Ki 



These versatile tubes are not just drawingboard products — 
you can order them now. 

\irite concerning voltage-tuned power oscillators of what- 
ever nature to Litton Industries, Electron Tube Division, 
Office A9, 960 Industrial Road, San Carlos, California. 
Your request for our Cardnotron Catalog or for answers 
to your specific questions will be honored promptly. 


1 r i LITTON INDUSTRIES El 

1 D.VRH.VTROS TRa.NSMITTI.XC TUatS • M.VCNKTRONS ■ KLYSTROXS 
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CAPABILITY 


THAT CAN CHANGE 

A ' 

YOUR 


PLANNING 






aiicc over last vear's version; top speed 
at sea level is 140 inph., maxinnun rec- 
ommended ctiiisc at 70% power at 
S,000 ft. is ni mph., cruise range ha, 
been extended from 519 mi. to 545 mi. 
and inaxiniiim range is upped from 765 
mi. to 790 mi. Service ceiling lias been 
inaeased from 15,500 ft. to 15,100 ft., 
while rate of climb is u|) from 660 fpm. 
to 750 fpm. Floatplane version has a 
gross weiglit of 2.220 lb. compiitcd with 
tlic landplanc’s 2.200 lb., and has a 
maximum speed of 104 mph. and maxi- 
mum recommended cruise speed at 
70% power at 8.000 ft of 101 mph. 
Floatplane rate of climb is 580 fpm. 

Model 210, which has retractable 
tricycle landing gear, will be shown at 
dealer facilities in Januarv-. The price 
is S22.450 for a stiindard-cquipped 
airplane. Nfost dcliicrv models prob- 
.'lily will cost an average of S2S.000 
equipped. 

I'eaftrres of tliis nmv airplane were 
detailed in an Avi.vriow 5\Tex pilot re- 
port (.\W Aug. 51, p. 981. 

Model ISO Equipment 

Two-placc Model 150 training and 
utility airplane will have heated pitot 
and stall warning indie.itor as standard; 
a 55-ani|5. generator is being offered 
as standard equipment on the “inter- 
city coniimitcr" version, but will be 
optional on other models. Trainer 
model will liave as .standard a choice of 
r;idio, including the X.ircn Supcriioincr, 
W right 60, bird dog— or in export con- 
figuration, tlie Simair. 

Tlic airpl.mc is now available for 
jratrol work and can be converted or 
purchased from the factory with "pa- 
troller" wing.s, door and message chute. 
Patroller wings carry 19 gal. of fuel in 
each wing with a fot.nl usalrlc fuel of 
55 gal. as compiired with 22.5 gal. 
usable in the other models. Tliis in- 
creases maxiinnm range from 650 mi. 
to 980 mi. Patrol doors have a large 
Plexiglas panel in their lower halves 
to provide increased downward visi- 
hilitv. 

Message cliute is located on the 
left side in front of the pilot's seat. 

Patrol wings arc ;ivailable for SI 57.50 
on a factory exchange basis; patrol doors 
ate available at S145 exchange price and 
the message chute can be added for 
519.50. Price for the standard Model 
150 is S7.250: for tlic trainer it is 
S8,l 50 and for the intcr-citv commuter, 
58,795. 

Cessna’s 1960 line u'ill be given pub- 
lic showings at dealers around the coun- 
try on the following schedule for the 
various models: 

• Models 1 50 and 1 72— carlv Nov ember. 

• Models I75A and Skvlark— carlv De- 
cember. 

• Models 210, Skvlanc, 182 and 180— 



Molded 

Harnesses 

for 


P owered by the tremendous thrust of o 
rocket engine produced by the Reoction 
Motors Division of Thiokol Chemical 
Corporation, the North Amerieon X-15 
—the first manned space vehicle — will 
exceed speeds of 3600 mph and will 
penetrote more thon 100 miles into 
space. Revere Molded Harnesses, 
developed in conjunction with Reaction 
Motors' engineers, will supply the vital 
electricol interconnections for this 
mighty powerplont, 

The completely sealed and protected 
harnesses exceed rigid specifications 
and provide: 

1. Continuous operation from — 70“F 
to 4-275*F 

2. Ten minute operation of 4-500°F 
without domoge 

3. Protection against the occurrence of 
corona; operation at 100,000 feet 
without corona 

4. Environmental protection against 
HjO], anhydrous ammonia, liquid 
oxygen and 100% humidity 

Harnesses for the X-1S engine ore 
another exomple of the many types of 
speciolly designed Revere harnesses. 
Electrical interconnections for airborne 
and ground applications, thermocouple 
hornesses for heat measurement, 
molded harnesses for complete environ- 
mental protection— all ore custom engi- 
neered to meet specific requirements. 


CAll ON REVERE... 

WHEN YOUR PROJECT RATES THE BEST 
RATHER THAN "OFF-THE-SHELF" TREATMENT 
when you wont enpineering obililies and soeciolized focilities 



Flow Meosuremeni 


REVERE 
CORPORATION 
OF AMERICA 

Wallingford, Conneclicuf 


j High Tomperoture Wire and Coble 
I Thermocouple Wire and Coble 

I Delerminolion of Center of Crovity 
Stroin Goge load Cells 


A SUBSIDIARY OF NEMUNB 


nB^ni 
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PRIVATE LINES 



2 Pole PDM Telemetering Commutator 


^ newly designed miniature 
weighs only 1.E 


lbs. 




Designed and built for Missile, 
Rocket ond other Airborne ap- 
piicotlons, the sampling s/stem 
Is hermetically sealed to with- 
stand space, explosive and 
airborne ombient conditions. 

Pole 45 8BM contacts, 90% nominal duty cycle 
#2 Pole 45 BBM contacts, 60% nominol duty cycle 
Phasing — Pole #2 lags Pole #1 by 50 micro- 


INSTRUMENT DEVELOPMENT LABORATORIES, INC. 
26 MECHANIC STREET, ATUEBORO, MASSACHUSETTS, U,S.A. 


SULIITED WIRE 

^ijiat will withstand 

3000°F 





INSTRUMENT COMPANY, 


H ABERDEEN • CHICACO T. 


Federal Aviation Agency is making 
spot checks of gross loadings of business 
aircraft to prevent accidents caused by 
overloadings. 

Second piodnctioii model of Tempo 
II. B-26 conversion to executise configu- 
ration. has been ordered by General 
Mills. Inc., Minneapolis. Tempo II is 
ill production (AW Aug. 24, p. 131) 
bv L. B. Smith Aircraft Corp. at Miami. 

Slimmer sales actis ity of M'illiain C. 
Wold Associates, muiti-enginc aircraft 
brokers, has topped S5 million, the 
coni|smy said. Sales ranged from a 
Bcecheraft F.18-S for Central Aircraft 
Charter Service to a Viscount 810 for 
\'ickets-.Arnistrongs Aircraft, Ltd. 

Certification for “See and Be Seen” 
Sierracote windshields, for installation 
on Douglas DC-3 and Lockheed Model 
18 aircraft, has been granted to Sicr- 
racin Corp., Burbank, Calif,, by Fed- 
eral .Aviation Agencs-. System invohes 
\crv thin metallized coating on inner 
surface of laminated plastic or tem- 
pered glass; heat from electric current 
is used for anti-fogging and anti-icing. 

Martin 4-0-4 executive coni’ersion 
has been dclis'ctcd to Kcu'ance Oil Co., 
Philadelphia, Pa., bv Remmert-W'erner. 
Inc., St. Louis. Designed to scat Ifi 
|Msscngers, the airjilane is equipped 
with Bendix RDR-ID weather radar. 
Sperrv SP-20 .lutopilot. dual Collins 
31R omni with dual Collins 51V glide- 
slope reccii ers and dual radio magnetic 
indicators, Bendix MX33 marker, Col- 
lins 17I.-5iR and Aircraft Radio Co^. 
210 VIIF comnninications. Collins 
I. SI ,4 transceiver and radio telephone, 
and dual ARC Tipe 21 ADF. P;;wered 
bv 2,400 hp. Pratt & AAliitney Aircraft 
R-2S00-CB16 engines, the Kcwance 
4-0-4 «il] lie based at Mcrccr County 
.Airport. Trenton, N. J. 

First pressurized fliglit was made re- 
centlv bv new Howard 500 Ventura 
business transport conversion, with air- 
pl.mc maintaining sea lesel cabin 
atmospliere while at 16,000 ft. and 
eqiiiiaWnt of 3,100 ft. while at 21,000 
ft. .At latter height, Howard 500 
sliowcd true airspeed of 353 niph. dur- 
ing the 1 hr. 20 min. initial flight. .Air- 
plane. which incorporates a completely 
ne«- fuselage designed to meet latest 
I'ederal .\vi;itinn .Agcncr Part 04b re- 
quirements, is reported capable of 
maintaining cabin pressure of 2,900 ft. 
and true airspeed of 350 mph. at opti- 
mum altitude. Designed to scat 12-14 
pa.s.scngcrs. the airplane is powered by 
two Pratt & W'liitncv R-2S00s. 
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NEW AVIATION PRODUCTS 


Rocket Rate Gyro 

Rate gyro for high altitude rocket 
research measures li in. in diameter 
and 3i in. long. Gyro has a d.c. mo- 
tor and a potentiometer pickoff. 

Model RG24-0103 gyro will operate 
in a temperature range- from —65 to 
4-180F. to unlimited altitude. 10 to 
2.000 eps. and 50g acceleration. 'ITie 
motor runs on 28 v. d.c.. 150 a maxi- 
mum running current. Tlie unit is suit- 
able for any rate gvro application. 

Huniphr^. Inc.. 2805 Canon St., 
San Diego 6, Calif. 



Torsion Springs 

'I’orsilastic rubber springs for the 
.Army Hawk missile launclicr weigh 16 
il>, eacll. Two springs on the launcher 
support 5,200 lb. 

Springs, comprising hvo cancciitric 
metal rings bonded to rubber, liaie a 
deflection of 0 to 42 deg. Each spring 
is in, long and 74 in. in diameter. 

B. F. Goodrich Industrial Products 
Co., Akron. Ohio. 



Bonding Meter 

Model T207 Michrom Bridge bond- 


ing meter is de-signed to provide a safe 
metliod of measuring low resistances in 
"hazard” areas on and around aircraft 
fuel tanks and fuel cells without danger 
of explosion. Unit has a range of 1 
michrohm to 1 ohm and is a self-con- 
tained a.c. resistance bridge; operating 
])Ower is from pack of flashlight battery 

Ai'tion Mamifachiring Co., Inc., 
10409 Meccli Ave., Cleveland 5. Ohio. 


■ 90 * 
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Anti-Overrun Valve 

Hydraulic valve in use on the Thor 
intermediate range ballistic missile erec- 
tor regulates fluid flow through all 
phases of missile erection. 'Die \al\e 
overcomes tlic problem of an oi’crrun- 
ning load as the center of gravity of 
the missile passes tlic actual piuiting 

'Hie \al\ c consists of a metering type, 
modulating flow control tliat is pres- 
sure compensated for a fixed pressure 
differential. .An integral motor-actuated 
four-way directional control regulates 


stops and starts in mid-cyclc- Output 
can be controlled mcchanicallv, electric- 
aiiy or hydraulically. 

Vickers, Inc., Marine and Ordnance 
Dept., 172 E. Aurora St., Waterbiiiv, 
Conn, 



Fuel Flowmeter 

Mass flowmeter for measuring fuel 
flow on business aircraft, small jets and 
helicopters weighs 2 lb. Normal range 
of the system is up to 1,200 pph. Oser 
modifications for ranges up to 1,800 or 
2,400 pph.. are as ailablc. Power require- 
ments for the s\-stcm are 115 v.. 400 

Temperature range is from —65 to 
4-250F. True mass rate of flow is 
indicated liy an iiluininated pointer or 
an iatcgrally-lighter dial scale. Un- 
lightcd \crsions of the indicator also are 
amilable. 



Transport Aircraft Tow Tractor 


Transport aircraft tow tractor has a 30,000 lb. drawbar pall and will tow aircraft at speeds 
over 10 mpli. The vehicle has an 80 in. wheelbase and utilizes two-wheel, front steering, 
four-wheel steering and "eiab” (sideways) 5teeriu|. Power tor the two or four-wheel drive 
tractor is provided bv a 267 hp. Ford V-8 engine. Tlie niamifacturcr is Clark Fajuipment 
Co„ Battle Creek. Nlicli. 
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THE ONE AND ONLY COMPLETE BUYERS’ GUIDE 
SERVING THE ENTIRE AVIATION INDUSTRY 
. . . and ITS RELATED TECHNOLOGIES 



THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY 
LISTING OVER S0,000 MANUFACTURERS’ PRODUCTS IN 
OVER 1,800 SEPARATE PRODUCT CATEGORIES 


Day after day, engineering-management people re- 
view Aviation Week’s Annual Buyers’ Guide in 
their search for new sources of supply for products, 
materials and services. Aviation Week’s Buyers' 
Guide is the industry’s recognised buyers’ guide 
covering all segments of the $11 billion aviation in- 
dustry and its related technologies. 

The new 1960 edition is more complete, more up- 
to-date, more essential than ever before because it 
provides expanded listings on new products and 
companies in the new areas of the total market. It 
will contain over 50,000 manufacturers’ product 
listings divided into o\'er 1,800 specific product 
categories. In addition to being quick and easy to 
use, the Buyers’ Guide includes complete listings of 
government procurement agencies telling: Where to 
go; Who to see; What they buy. 

ADVERTISER BENEFITS 

Advertising dollars work overtime in the Buyers’ 
Guide through year-long life and multiple exposure 
of your advertising. For example, a survey made 
eight months after publication of the 1958 edition 
revealed that: 


71% still had their copy 
9% passed on their copy to purchasing, en- 
gineering or other departments. 

... of those who still had their copy: 

16% referred to it once a week or oftener 
44% referred to it once a month or oftener 
Thus 60% referred to it at least once a month. 
Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising. In addition to an alphabetical advertisers’ 
index, there is a “product” advertisers’ index. To 
supply you with key industry sales leads the BUYERS’ 
Guide contains Reader Service cards, 

If you sell to the aviation industry, your advertising 
message belongs in the Buyers’ Guide ... it will 
reach over 75,000 key engineering-management 
decision makers. 

Be sure to reserve space in this exclusive issue . . . pub- 
lishing date is mid-December and closing date is Novem- 
bi r 14. im 
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iniiuditig Spate Tethnology 


A McGRAW-HILL PUBLICATION 
330 WEST 42ND STREET. NEW YORK 36, N. Y. 




Kc''' daia bc>ok and catalog bcUmgs in 
}our tiles . . . when you arc planning, dc' 
signing or specif; ing high pressure alt and 
gas facilities. Includes description and en* 
gincering data sheets on new or improved 
CAROAIK (formerly Cardox) Central 
Compression Systems — now used by prime 
contractors, supplier.; of missile compon- 
ents and controls, testing labttrarories . . . 
wherever high pressure — 11)0* F. dew 
point (less than 4 ppm oil conient) air, 
helium or nitrogen is required. 


Systems arc designed for any degree of 
puriticarion. \>i'ide range of models, skid- 
based fixed or mobile, — pressure ranges 
from 4,011(1 Its 12,(KI0 psi — W tts 150 SCFM. 
Completely engineered systems nr patkagt- 
units. Backed by 15 years' successful per- 
formance in high pressure (12.0011 psi) 
gases, including Mil Specs. District oflices 
and warehouses ihrought'ut country. Mail 
coupon today. 

— n 

i aiaaoi unooi com^am | 


CAftOAin Crmrol Comppcsston S)Wcms, 



General Electric Co., Instrument 
Dept., ^^'est Lynn, Mass. 



Army Studies Sperry 
Navigation System 

Great Neck, N. Y.— New lightsveiglit. 
integrated doppler/dead reckoning nas i- 
gation system and flight instrmneiifa- 
tion has been deselopcd by Sperry 
Gyroscope Co. for use in Army aircraft 
and helicopters. Prototype of tlie new 
.ANV.APN-118 system is now under- 
going flight tests aboard a Dougla.s R-tD 
prcpar.itory to dcliyety to the Armv 
Signal Corps. 

fhe 120 lb. system, ftillv tr.msistor- 
i/.cd except for t«o klystrons in tlie 
dopplcr radar, will gise pilot his present 
position as well as required heading 
and the distance to two preselected 
targets and his home base. System is 



Strap 


assemblies 

have 1001 uses 

From extreme h'Eht-diity to 
nigaed heavy-duty appliea- 
lioii.s, NUCO strap a.ssemblics 
are ayaihible to meet your 
exact need. They may be 
purchased in u variety of 
designs, latch ispes and pad 
materials. Write for complete 
information. 

NATIONAL UTIUTICS CORPORATION 
826 So. Arroyo Parkway ■ Pasadena.Callf. 
SVeomo'e 34463 or MUoffy 1-9637 

V i/ 
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coinplctcly sclf-conbiincd and does not 
rerpiire use of ground-based radio aids. 
System can operate as a pure dead 
reckoning nmigator, using wind \clocitv 
and direction esbihlished prcs’iouslv b\' 
the dopplcr radar, in the c\ent that 
pilot wishes to maintain radar silence in 
the \ icinih- of the target. 

The Sperry .APN'-118 includes the 
following flight indicating instruments; 

• Ma]) disp&y: Airplane’s present po- 
sition and lieaditig are shown on a nine- 
inch square map display, with a mos ing 
pointer projected onto an aeronautical 
chart or grid map. 

• Altitude, rate of climb: Vertical 
inoying-tape type indicator is presided 
to display both barometric altitude and 
rate of climb as well as height abose 
terrain, which is obtained from the 
dopplcr radar. 

• Groitndspeed: Another moving-tape 
display shows airplane ground speed, 
as determined bv the dopplcr radar. 
S|)erry says it plans to add an ETA 
indiwtor sshich ssill gise pilot the com- 
puted time of anival to his target. 

In addition to these instruments, the 
.\PN-H8 includes tss'O fisc-inch panel 
indicators which sene as flight directors 
to show the pilot what changes in air- 
plane attitude or heading are required 
to reach target or destination. One in- 
strument displays airplane attitude data 
using tsvo CTOss-]xiiiiters; the other 
slioss's airplane position, course, ground 
track and distance, Spenv sas-s. h’or 
use in extremely small aircraft, Sperrs’ 
has developed a single five-inch instru- 
ment which combines both the heading 
and attitude displas-. 

The .APN-118 uses a gsTo-stabilized 
dopplcr radar sensor (antennal ssliich 
ss-as dcseloped by Radiation. Inc., Mel- 
bourne. Fla. By using a stabilized dop- 
pler sensor, and direct pnlsc-coimting 
techniques to determine groundspeed, 
svind direction and sclorits- from the 
radar signal return. Spcrir h.is elimi- 
nated the need for a sqjarate navigation 
computer. Tlie |nilsc trains received 
from the radar, after being divided 
down by a suitable factor, arc used di- 
recth’ to drive stepping motors in tlie 
chart display and in the piincl instru- 
ments. 

The .^PNM18 was developed under 
the sponsorship of the Army Signal 
Research and Development Laboratorv, 
I’t Monmouth. N. J. 

KansatA University to Get 
Triga Nuclear Reactor 

Genera! Dvnamics Corp, will install 
a Trigii Mk, 2 mtclcar re-actor at Kansas 
State University to further studies in 
engineering and industrial uses of 
atomic cnergv. Unit is above ground 
and can move from 1 watt of poivcr to 
1.5 million in less than i'..th sec. 


SAFETY 


CAB Accifienl hivesligalion Report: 

Piper Crash Blamed on C-124 Turbulence 


Piper aircraft, owned and piloted by 
\)'il)iam W'ilson Miller, age 51, cra.shed 
following structural failure near Dover. Dcla,, 
on Sept. 1958, about 1400 EST. llic 
pilot, the only occupant, was killed. 

Miller was en route from Long bland, 
N. y.. to CliarlottCM-illc, \'a. W'hilc at an 
altitude bclics-cd to he about 2,000 ft., 
and during excellent weather, the aircraft 
was stthjectcd to aerodynamic osetloads 
causing failure of the primar;- stnicfiire. 

Ei’idcncc strongly indicates that the over- 
load W.I5 caused by the dcstruetis-ely ener- 
getic vortex in the wake of large aircraft. 

Tlic Board’s investigation of this acci- 
dent was not started until stvcr.-il months 
after occurrence, Sept. 25, 1958. ,\t that 
time the ins'cstigatioii of accidents to U. S. 
civil aircraft weighing less than 12,500 lb. 
had been delegated to the adinini.strator 
of Ci\il .\etonautics by the Civil .\cronati- 
tics Board. .Accordingly, the C.\.A pcrfomicd 
an investigation; however, no formal re- 
port or finding of probable cause was issued. 
On Dec. 22. 195S, the estate of the deceased 
pilot petitioned the Civil .Aeronautics Board 
in Docket N’o. 10095 to investigate this ac- 
cident and to make public its findings of 
facts and probable cause. The Board granted 
this petition and began its investigation of 
the accident to Piper N 2945P on Mat. 
50. 1959, 

INVESTIGATION 

Miller took off in N 2945P, a Piper P.A-22 
.iireraft, from Zahn's .Airport, .Amitwille. 

Y.. at 1240' for Charlottesville,' A'a., 
w-herc he w-as a law student at the Uni- 
versity of A'irginta. Tlie aircraft had ample 
fuel to fly nonstop, a distance of about 
550 mi., and we.ither over the entire ronte 
uas ideal for visual flight. The specific 
gross weight of the aircraft could not be 
dctemiincd; however, evidence shows it uas 
less than the maximum permissible and 
that the center of grasity of the aircraft 
was located within limits. Tliis made] 
aircraft was placarded against acrobatics, 
including spins. Mr. \liller had with him 
some fragile and expeiish-c phonogt.iph 
equipment. 

No record exists of the filing of any 
flight plan. No one at the airport of 
departure could recall the filing of a flight 
plan although the flight pi, inning of the 
route was witnessed. It wa.s to be south 
from New A'ork, east of McGuire .AFB, 
and then hy A'ictor airsays to Charlotte.s- 
\ille, A'a. A'ictor 16 airway is nearly straight 
from the Covic A'OR, about 50 mi. .south- 
east of New York to the Gordonsville A'OR, 
15 mi. cast of the Unis-ersily of A'irginia 
Airport, the destination, llie accident site 
is on this course, 

Mr. Miller had .i reputation for planning 
his flights carefully and most probably chose 
an altitude in consideration of the winds. 
'All timex herein are Eagtem Standard Imaed 


These were light and variable offering the 
most help at an altitude of 2,000 ft. over 
most of the route, including the accident 
area. This is hascsl upon the winds aloft 
information for the Pluladclphi.i arc.i which 
Miller most probably rcccis ed. Above 5,000 
ft. he would have had to fi;- in accordance 
w-ith the hemispherical provisions of the 
air traffic rules which would have made it 
necessary to Sy at 4,500 or 6.500 ft. or 
higher. It is custoniarv for pilots of such 
aircraft to fly under 5.000 ft. in good 
weather oscr such flat and relatnely open 
caimtry. Thus. It is likely that the pilot 
was flying at approxiniatcly 2,000 ft. 

The proposed time cn route was 5 hr. 
15 min., making a groundspeed of about 
115 mph, for the 5s0 mi. From 'Zahii’s 
Airport to the Kenton A'OR. about one 
niile north of the trash site, is approxi- 
mately 160 mi. .As the accident occurred 
about 1 hr. 20 mitt, after t.ikcoff, the 
groundspeed was calculated to be about 
120 mph. He must have been navigating 
hv the Kenton A'OR as his omni receiver 
was found tuned to that frequency. Alajor 
arts of the aircraft were foimd within 
00 yd. of the wreckage. This also indi- 
cates that the aircraft was relatively low 
at the time of disintcgr.ation. 

-A careful search of the accident area 
vieldcd onlv five I.iv vvitnevses. One had 
immcdiatclv called police, cstabli.shing the 
time of the accident as 1400. .All had 
seen the aircraft falling and shedding parts 
after some had heard a loud noise. None 
had seen the aircraft prior to that time 


and nunc vviliicssed the .letiial failure. .All 
thought ihat the /.ill vv-as "straight dow-n,” 
One witness stated that only one wing ap- 
peared to be still .ittacbed and it seemed to 
be folded back. 1’lirec witnesses saw no 
other aircraft in flight at the time and 
place. However, the two remaining wit- 
ncst-s did see another aircraft which they 
described as "large." One of these two 
said, "... I then saw a large airplane so 
close I thotight the larger airplane was 
towing a target and that was what was 
falling , . .” No smoke or fire was seen 
with the falling wreckage- A'isihiiity was 
excellent with a light ground wind. 

Alovt of the wreckage was some 500 ft. 
west of Dclivvare State Route 9 in Muddy 
Branch Swamp. This site is six miles north- 
east of Dover .AFB. on the edge of the 
Dover control /one, as stated and about 
one mile south of the Kenton A'OR. The 
badly broken fuselage was embedded in 
mud in such a way tfiat initial ground con- 
biet imist have been nearly vertical. 

Tlic right wing and right lift struts were 
found with the fuselage. 'The left wing 
structure with the left front lift strut and t 
section of the fiiKtlagc vtill attached, the 
left aileron, right aileron, right gasoline tank, 
piecta of wing fabric, .ind the left rear lift 
strut were found in a markedlv loc.ilfzed area 
close to the main wreckage. 

The propeller and engine were attached 
and deeply buried. .All four lift strut clevis 
fork ends were vtill attached to the fuselage 
and broken froni their lift struts. Some 
fuel remained in the left wing tank. The 


Safety Message for Pilots 

It is unfortunate Ihat vortices are invisible. If they could be seen they would 
look like a )>air of hnri»iiital tornadoes stretching back from each wing tip. For 
miles astern these com|MCt and fast-spinning air masses sbay close together and par- 
allel. sometimes undulating slightly, as a pair. 1'Iiey gradually weaken and die but 
can remain dangerous until their birthplace is far out of sight. Because the real 
hazard ean be man; miles astern and since it is not thick nor wide, the probability 
of running into this insidious danger bv chance is cxtremclv slim. Ilow-ever. the 
result is sure to be startling and may be lethal. 

Tlie intensity of tlic vortex is directly related to span loading and inversely related 
to airspeed; however, it is a safe and practical generalization that the bigger the 
ship the more violent and long-lived will he the vortex dishitbancc, Tcchnicallv. the 
faster the plane is moving the less cnct|y it easts off. 'I’he more it weighs in rela- 
tion to its span, the greater wall be its trailing danger. .Also, the blows (the air- 
loads) felt on piercing a vortex depend on the speed of entry, At half the speed the 
shock would be only one-fotirlh as great. 

Don't i>ass close behind anv other aircraft; the bigger It is the more time it 
should be given. Two minutes should suffice ns a working rule, .Avoid, when 
jMssible. places and nititiidcs frequented by large aircraft. .Areas near high density 
aiqrorts, whether civil or military , should always be suspect. If you ate to pass behind 
a crossing aircraft, change altitude so that you will be ;it least 100 ft. higher or 
lower, prefcrablv higher, and slow down. If vou do get into a bad vortex, vour best 
procedure is to ignore altitude changes nnd use no elevator control. 

—Attachment to accompanying C.AB accident investigation report. 
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HU-IA Maintains Structural Integrity in Crash 

l*roduction-niodel Bell HU-IA craslied during n flight demoiistratinn at Parks Air College, 
III. Mam rotor blades separated at the hubs rather than fracturing. Lack of fire and the 
fact that fuselage structural integritj was maintained probably saved the lives of the occu- 
pants. Tlic crc« was demonstrating a fast landing and came in at an angle of about -tv deg. 
As tlic skid-hjic landing gear hit the ground, tlie powerplant and tail assembly fell off and 
tlie fnscliigc rolled end over end. 


right landing gear was buried about one 
foot in tlic su.impi ground and tlie left 
Lmciiiii gear uus just at the surface, llic 
rear .stui held a high fidclitv speaker ami 
«il>met, record plascr, ainpllfi'er, and record 
holders, all badly criislied. Broken records, 
clotliiiig, personal papers, and portions of 
tlie uiiidshield ncrc as far as two miles 
smith of the m.iin wreckage, the lightest 
material being farthest. There was no evi- 
dence of fire or csplosion cither before or 
after the impart with the ground. 

Esaniiiiatioii of the wreckage yielded these 
significant facts: 

1, Tlicrc u-as mi c'icleiice of air collision 
with aircraft, bird, or anv object, (,\ thor- 
ough cheek disclosed tliat no civil or milit.in- 
aircraft had reported a collision or a near 
collision that could be rebted to tbit acci- 
dent. ) 

2. Tlic powerplant exhibited notliitig to 
suggest [bat it nas not oper.iting iiorniallv. 

?. 'Hie aircraft's control system, .ilthougli 
extensiicli damaged by hciidi:i|. breaking, 
and .stretching, at time of impact and during 
s,iivagc. appeared to base been iioiiiially 
operable at the lime of structural failure. 

4. I'ailure of the aircraft’s primars- struc- 
ture was from domiward acting airloads. 

5. Damage to both wing panels, to their 
lift stmts and to other associated com- 
ponents, was markedly bilateral. 

6. There was no evidence of fatigue or 
of faulty or questionable construction. 

Dover .Air Park is a cis il airport two miles 
southwest of the accident site. Persons 
there saw iiunieroiis military aircraft in the 
Kenton \'OR area the afternoon of tire 
accident but none saw the Piper. Tim 
stated that considerahic and frequent tur- 
bulence near the Kenton \’()l< caused local 
pilots generally to .ivoid that area. 

Dover AFB, sis miles .sniitliwcst of the 
crash site, is headquarters for an .Mr Tr.ins 
port Group using I-oekhced C 150s and 
Douglas C-124s, Only C-124s were in use 
the day of this accident. Proficienes’ flights 
on IomI flight plan from the Dos-et ba.se 
often use tlic Kenton \'OR as a naiiga- 


tional and letdown aid. By agreement witli 
the Ncu A'ork .\ir Route Traffic Control 
Center, flights in tliis area departing or 
retnming to Doier .M'B cross airways Green 
V and X’ictor 16. from the Hartkv inter- 
section to a point 20 mi. northeast of the 
intersection, at 2,000 ft. nr Iselow unless 
othensise cleated. Tlic Kenton \'OR is 
on Victor 16, I! ini. finm the ilartlcv 
intersection, and 7 mi. from Dover .U’B 
on a bearing of 546 deg. 

During September. 1958, [here svere 
7,000 operations and i.777 practice instrii 
ment approaches, including those using the 
Kenton \’OR. The niiinbct of total fliglits 
at Doscr .\I-'B for Sept. 25 was not learned 
although there were 45 local flights, flight 
plans filed with the Ncu York .\ir Route 
Traffic Control Center did not indicate 
other aircraft in the vicinib- of Dover, on 
the heading as reported hv a witness, at 
the time of tlie accident. .\t 1400 riimvav 
01 1010 deg.l was in use but it was not 
possible to relate any particular aircraft, as 
reported Iw two witnesses, to the time and 
place of this accident. 

The C-124 transport has four reciprocat- 
ing engines and a wing span of 174 ft. 
Its empty gross weight is approximateh 107.- 
000 lb.; the niaxiimim gross weight i.s 185.- 
000 lb. 'Hie rate of climb when light is 
approsimately 1,100 fpiii.; at full gross it 
is approxiiiiatcl' half that. Xormal climb 
speed is 155 kt.. norm.il cruise speed is 
17) kt.. and letdown speed is 145 kt. with 
10 deg. flap. 

,\ C 124 departing Dover .\fB on run- 
way 01 nill coser the 7.6 mi. to the Kenton 
\'OR ill about 2 min. 30 sec. [.oaded 
C-124S reacli tlic Kenton \'OR at altitudes 
ranging from 1,300 ft. to 2.000 ft. depend- 
ing on their gross weights. Tlicir course 
will be approximately 90 deg. to N'ictor 16 
and an aircraft on that airway could en- 
counter their uake at approximately a right 
angle. 

Practice and actual approaches to Dover 
.'\FB are made using the Kenton \'OR. 
.\n .approach may be initiated at 1.500 ft,, 


tlie minimum cn route altitude for Victo 
16. or at tlie cruising altitude of the aii 
craft, whichever is higher. This is an cs 
tablished procedure for military pilots and 
would be generally unknown 'to pilots of 
the type represented bv Miller. Practice 
approaches can be initiated at 2.000 ft, 
or less by military aircraft operating from 
Doscr .AfB by merely contacting the Dnsvi 
Tower. The outbound heading is 20 deg 
and the procedure turn is at 1,500 ft. 
within 10 mi. of the stnhoii. 'flic inhoumi 
heading is 200 deg. uith a descent to not 
less than 1.000 ft., with a turn oier the 
station to a heading of 166 deg. A'nrfex 
turbulence would he increased by am- turn 
because of the increase in g loads in the 
turn. Tlic inissed-.ipproach procedure calls 
for a climbing turn to the cast, and a 
return to the Kenton omni at 1,500 ft, 

•As the Piper did not enter the Dos'er 
control zone, radio contact between pilot 
and the Dover toner w.ss neither required 

Official iicathcr reports bracketing both 
the time and the place of the accident show 
that there should not have been am- ap- 
preciable iiJtiir.il turbulence near Dover dur- 
ing the afternoon of Sept. 23. 1958. 

An autopsy disclosed nothing that might 
liase imp;iircd the pilot's flying ability. 

ANALYSIS 

On the basis of all available evidence 
tlic Board bclitses tliat tlic aircraft ua.s ait- 
wortliy and was being flnwn normally ami 
competently in clear wc.ithcr and smooth 
air when suddenly subjected to airloads 
greater than those it was designed to uith- 
stand. 'The overloads which caused struc- 
tural failure wtrre downward and not con- 
sistent with Inads iioniially imposed by any 
acrob.itic maneuver, including tmdiily -abrupt 
recovery from a spin. Moreover, this air- 
craft was placarded against acrobatics. The 
pilot, who uas known to fly conservatively, 
was transporting fragile and expensive phon- 
ograph equipment. These factors allow 
ruling out the possibilits' of intention.il 
acrobatics. Tlic possibility of collision may 
vifelv he disinised as there is no evidence 

'I'lius, violent artificial tuihiilence pro- 
duced by aircraft liaving high spun loading 
is the only plausible expl.matioii, l-'irst, 
tlic accident area was being traversed re- 
pe.itally by large military .aircraft at the 
Piper's altitude, llic wind was light, allo.v- 
ing longer life to the wakes of those air- 
craft. Second, the nature of the f.iihire — 
its reimirkahlc similarity on right .and left 
sides — can only be explained hv violent 
downloads to both wings applied simul- 
taneously, causing simiiltaiieous failures. 

Tiirhiilence lies in the wake of all air- 
craft and its seierity and Its persistence 
depend upon several factors. 'Tlic dangers 
of wake or vortex turbulence arc still un- 
known to many pilots. Engineering studies 
clearly indicate that vortex turbulence can 
be great enougli to cause striictnial failure 
of light aircraft; however, vortices of such 
destructive magnitude arc generally associ- 
ated with aircraft of tlie larger civil trans- 
port or imlitary types. 

Reports by Doughs’ and a Nation.il Ad- 

1SG4T, 'Thi-nreclmt Analyuls of Llirhl Plane 
flncouiuerlns xvnke of Large Aircraft." 


visorv Coimiiiftee for .keron.iiitic's 'I'celiiiieal 
Note’ diKoimt the effect of the "prop 
uasIT’ Hr the wake due to jet exhaust, at 
a dijtjt.ee of I.UOO ft. Both jsseit that 
.severe turbulence is created piedomiiuiitly 
by wing tip sorfiecs. Hie N.\C.\ .study 
states; "'nie velocity distributions slion no 
iiidiealioii of a distiirhjiux! oilier tli.iii that 
produced Iw trailing vortices." 

It can be seen, therefore, that the eiiergs 
pniduccd docs not depend on the tvpc of 

k' paper on this subject issued hy the 
Beech Aircraft Corp. points out tliat a 
light aircraft .it lOd niph. penetrating the 
sortiees of a l.irge jet aircraft at 90 deg. 
.nicl one mile behind recnided an aceelera- 
fion (if phis 2,ig and iiiiniis 3.5g. Other 
aircraft at greater speeds have measured 
structural loads as high as 9g in the wake 
of a large jet aircr.ift. Tlie Beech p.a|ict 

"1. If a small pl.inc. flying at CTuisiiig 
speed, oliscises a jet aircr.ift and executes 
ail c'a.sivc manenvet which iiiaeascs the 
load f.aetor to approximateh its design limit, 
then penetration of the wake area could 
produce load factors in excess of the design 
v.ihies. with striielnral failure resulting, 

"2, If two or more aircr.ift are flving in 
formation, or close proxiniitv. the combined 
effect of the wake could produce structural 
failures in the small aircraft." 

Vortex Tests 

The N'-AC.A experinienled with aircraft 
with smoke geuerators at the wing tips- 
llsing an f-51 as the I'ortex generator and 
an I'-SO a.s the rceeivei, it w.is deterniincd 
that the energv of the sortex docs not 
lesson .ipprcciablv for 35 sec. Tlie highest 
vflociti’ within the vortices occimcd 33 see. 
after their origin. 

A'clocitics then gradiuilts decreased for 60 
sec., the longest interval me-jsured. but the 
vortex still retained a relativclv large amount 
of drciilatioii, from this it can he seen that 
Dcak velocity can be approximately 1 f mi. 
hehind an aircraft cruising at 180 nipli. 
Also, that a relatively large amount of veloc- 
rlv will persist for 3 mi. astern. 

Peak Turbulence 

AA’Iieii a large jet .lircraft climbs at ,ip 
proxinijtely 420 inpli., the pe.ik turbulence 
is 54 mi. in back and a relativeh' high 
degree of turbulence will exist for 7 mi. 
In relatively still air the tutbiilencc can 
persist for several minutes or long after 
tlie aircraft is out of sight. I’hc study in- 
dicates that s'orticcs can persist, theorcti- 
tally, for as long as 30 min, 'The energy 
of the vortices depends on the ratio of 
aiai.ift weight to ihc wing span and the 
speed, being directly proportional to the 
former and inversely proportional to the 
latter. 

•A recent paper on this subject, published 
Jan. 1. 1957, by the Beech Aireraft Corp., 
is "Esaluation Report — Effect of AA'ing Tip 
A'ortices and Sonic Shock on .Armv .Aircraft 
in Might.” Beech participated in tests at 
Eglin .AFB, Fla. 'fhe report is based on 
observations, comments or military person* 

“N'ational Advisory Cnmmltser for Aeronau- 
lies, Teehntcal Note 5377, '•Fllghi Mrasurv- 
inenlK of the Velocity Dlslrlbutlon and 
PerslMcnre of the Tralllne Vortices of an 
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New Opportunities 
In Rocket 
Propulsion 
Research 
and Deveiopment 

TIm; United Resenrdi CorjKna- 
tion of Menlo Park, California, 
u adding to tlie staff of a new 
research and development 
center. This group is already 
exploring Iwoad new areas in 
solid and lic|uid propellants as 
well as adx'anced rocket pro- 
pulsion systems. 


Chemists and 
Chemical 
Engineers 

If you ha\'e experience in pro- 
pulsion research and dexclop- 
rnent, inx estigate the outstand- 
ing opportunities offered at 
URC. Positions at all lex’els art- 
now being filled in the fields of 
organic, analytical and physi- 
cal chemistry, as well as pro- 
cess engineering. You will join 
a distinguished group of scien- 
tists directed by Dr. David 
Altman. 

United Research 
Corporation 
Of Menlo Park 

URC is a wholly-oxs'ned sub- 
sidiarv of tbe United Aircraft 
Corporation, a leader in tbe 
aviation field for many yeiu-s. 
UAC’s engine products power 
most high-performance mili- 
tary jets and 9 out of 10 DC-Ss 
and 707s. You may know 
United best by its various 
divisions, including Pratt & 
\Miitne\- Aircraft . . . Sikorsky 
Helicopters - . . Hamilton 
Standard - - . Norden . . . and 
its Missiles and Space Ss stems 
Division, 

A Genuine 
Ground Floor 
Opportunity 

As the projected growth of 
URC takes place, opportuni- 
ties for rapid advancement will 
continue- Tlie wide range of 
manufacturing activities in 
United Aircraft— both militaiy 
and commercial — insures a 
continuing need for the activi- 
ties of URC- You will partici- 
pate in all the parent company 


fringe benefits. At URC you 
will also be close to Stanford 
Ifniversity, with unlimited op- 
portunities for advanced study 
and teaching- 

Pleasant Paoiilo 
Coast Living 

^\■ithin easy reach of URC fa- 
cilities aie the residential areas 
of the San Francisco peninsula 
and such recreational areas as 
Carmel. The “City by the 
Golden Cate" itself is only 28 
miles away. 

If you’d like more informa- 
tion, write and tell us about 
\ <nirself. Or. if you iire attend- 
ing the 1-lth Annual .American 
Rocket Society Meeting. 

W'ashinston, D. C., November 
16-20, drop in and talk with 
our representatives at the 
Slieraton Park Hotel. 

UNITED 

RESEARCH 

CORPORATION 
OF MENLO PARK 

A Subsidiary of United Aircraft Corporation 
P.O. Box 365, Menlo Park, California 
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ncl, and oscillograph tc.'t data. Its con- 
cliaion carries the following: 

"Negative load factors higher than the 

N'onnal Category pctsoinil aircr.ift L-aii rea- 
sonably be expected . . 

In suinniarv, all test' and Ihcori to elite 
indicate that structural f.iilure can be an- 
ticipated in tight aircraft upon penetration 
of the sxirticcs behind larger cii il transports 

The variations and reversals of forces en- 
countered when traversing a pair of vortices 
is of great scientific interest. The forces 
arc both large and sadden, 

When an airplane nms squarely ihrniieh 
.1 pair of vortices at their diameters me 
loads imposed -ire up, down, down and np, 
in that order. The total distance from 
entering one vortex to leasing its mate is 
short and would be traversed by a 1 20 mph. 
airpbne in less than t«o seconds. The 
inilial abrupt and powerful up current might 
normally be met by down elevator. Then, 
within a fraction of a second a sharp reversal 
of load occurs, then again in the same 
brief interval, another rcvetsal. 

Force Intensified 

I’ilot reaction during this short period can 
onlv be surmised. But if lire elcmtor con- 
trol nere mowd fornard upon hitting the 
first up draft, as it might be, the following 
forces noiild he greatly intensified. This 
secondary sliock, under these conditions, 
can be enough to destroy civil aircraft 
which ate designed to accepted standards for 
nonnal category aircraft. 

Tlie Piper P.A-22 is certificated under 
Part 3 of the Civil Air Rcgulitions. It is 
designed to an ultimate maneuvering load 
factor of 5.7g and in comfomiancc with 
P.irt 3 has a neptive iiUimate mancmciing 
load factor of 2.2Sg. This model aircraft 
has not been tested to destruction and the 
actual negative load limits of all eompnncnts 
base not been determined. 

\iitlioritative computations show th.it the 
to, ids that could be encountered in the wake 
of a large aircraft such as the C124 arc 
of a magnitude just approaching the limit 
maneuvering load factors, positive and nega- 
tive, ,ind under certain conditions, may 
reach or exceed the neptive iiltim.lle ma- 
neuvering load factors of Normal Catesorv 
aircraft. These certain conditions include 
any appreciable attempt by a pilot to 
hold constant altitude upon encountering 
the vortex. 


CONCLUSION 

Tlic Board concludes that \lillcT was 
aiiising on course at an altitude of 2,000 
ft. or less in the vicinits- of the ICcuton 
\’OR; that a large aircraft, probably a 
C-124, wa.s leaving or approaching Dover 
\FB. utilizing tlie Kenton VOR: that Miller 
may or may not have seen the aircraft; that 
if he did. being unfamiliar with the po 
tcntially destructive forces of s-ortex tui- 
biilonce. he may well have considered his 
crossing point to he safely behind it; that 
flic pilots of the other aircraft did not see 
the Piper or saw it at apparently safe dis- 
tance; that the Piper penetrated a wing 
tip lortex of the large aircraft and was 
destroyed. 

The Board determines that the probable 


ON 

EVERY 

ATLAS 

COUNTDOWN 

P PRESSURE 
GAUGES 
ARE 

CONSULTED 



Used tor Readout ot Gas Pre- Charge 
in Hydraulic System Accumuiators 

Complete reliability, freedom from jamming even under severe 
overloads, resistance to shock and vibration, the ability to 
keep functioning accurately whether setting in the desert sun 
or subjected to extreme cold . . . these are some of the reasons 
you will find 6 RMC-Lindsay High Pressure Gauges on each 
Convair Atlas. 

These gauges must withstand shock tests of lOOGs. They 
are checked for accuracy in vibration tests ranging from 10 to 
2,000cps at 35Gs and at ambient temperatures from — 65®F to 
-t-275°F. There is no linkage, no gear train to disintegrate or to 
cause pointer vibration. The indicating pointer is attached 
directly to the end of the helical bourdon coil. 

RMC Gauges are built to the most exacting laboratory 
standards for accurate performance under the most rigorous 
conditions encountered in modern industry, in jet aviation, 
in astronautics. 



RMC Gauge for the 
easy reading from tSc oi 



HMC gauges used on sustainer of 
engine hydraulic system are 
mounted on the side of the missile 
fuel tank beneath a maintenance 


If you have a high pressure gauge problem let RMC engineers 
work with you in its solution. Write, wire or phone: 


ROCHESTER MFS. CO. OF CALIFORNIA 
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The 

importance 
of being 

YOU 

is important 
at Motorola 

You as an engineer know . . , and Motorola knows 
that a project has its best chance for success when you are given 
the opporiunity to be yourself. This means expressing 
your ideas in an atmosphere that encourages initiative and 
independence and recognizes accomplishment, As a 
member of a project team, you become a key figure at every 
level of creative engineering, from preliminary conception, 
design, into production, then final evaluation. The success of 
Motorola’s integrated project approach to military 
electronic assignments is a matter of record. A great number 
of diversified positions with rewarding careers . , , plus 
a bonus in better living in the sunniest, healthiest climate in the 
United States , . . await you in Phoenix. Write today 
to Kel Rowan, Dept. H-ll. 






unise of this accident was structural failure 
of a Piper aircraft resulting from 

excessi'e airloads created by wing tip vor- 
tices behind a large aircraft. 

By tire C.\B; J.^mes R. Durfee 

CuAN GuiiNEy 
IIAKMA8 D. DeX.NV 
G. lUSEPlI MlXETll 

SUPPLEMENTAL DATA 

wniiam Wilson Miller, age 31. held a 
valid pilot certificate witlr a single engine 
land airplane rating issued May 5. 1936. He 
had a total piloting time of 339 hr. of which 
333 hr. had been in the make and model 
aircraft he nas piloting at the time of his 
dcatli. Miller held a valid Class II medical 
certificate issued Sept. 13, 195S, ssitli a 
requirement that he svear correcting lenses 
while pilnting. 

'Ilie .liraaft «as a Piper P.\-22-130, 
serial numher 22-5214, N 2943P. The en- 
gine ssas 3 Lvcoining Model 0-320. serial 
mimiser 1902-27. 

'Iliis aircraft ssas sold new by the mami- 
factnrer to a slcalct at Norwood. Mass., in 
.\ugnst. 1933. Miller purchased the air- 
craft from tile dealer and obtained a certifi 
e.lte of registration for it dated Dec. 21, 

1955. 

Tlie last .Mrcralt Use and Inspection Re- 
port shoned that a periodic inspection had 
been made on June 3, 193S. .\t that time 
the aircraft was found airworthy and its 
total time was 27s lit. Records indicate 
that all airworthiness directives had l>ecn 
complied with. Iliey also indicate that the 
aircraft iud been properly maintained. 

Aircraft Need Cited 
For Radiation Check 

Dallas, Tex.— Not one wheel or one 
person will be able to move with safety 
the morning following a nuclear attack 
on the United States until the U. S. 
detennines the extent of radiation levels 
e.xisting across the country, using large 
numbers of fixed-wing and rotarv-wing 
aircraft cqui]jpcd ssith detection gear, 
former Cisil Defense chief \'al Peter- 
son said here. 

Peterson indicated that the large 
numbers of cisil aircraft as-ailablc 
should be incorporated into a civil de- 
fense plan for their utilization in these 
duties prior to an emergency. He said, 
howes’er, that he had found consider- 
able aizathy among the military, as 
well as at civilian lescls. for such an 
ivpcc.ilioti-feeling being that following 
an attack the U. S. will continue "busi- 

To cover the situation he described. 
Peterson suggested that, initiailv. fast 
fixed-wing aircraft he used to covet 
as wide an area as possible with their 
radiation detection equipment to pro- 
vide a quick over-ail picture of danger. 
Rotary wing aircraft could then provide 
more detailed readings to fill in the 
“radiation map.’’ 

On the basis of ex|>erience with 
natnnil disasters suffered here. Peter- 
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son said the first icqiiirement is to go 
in fast and heavv with rescue equip- 
ment to alleviate suffering and provide 
rescue and worrv about the cost ac- 
counting and bookkeeping later. The 
U. S. should learn to use aircraft more 
imaginativciv tlian we liave tlurs far. he 
noted. Peterson added that there has 
Irecn eonsidcrable iniprcrvcmciit in 
saving lives in disasters by use of air- 
craft. primarily in warning of impend- 
ing liurricanes and other fotas of 
nature in time to evacuate civilians 
from threatened areas, altirougli one of 
the biggest problems has bectr in per- 
suading people to Itxivc their hmires. 
hack of suffident vvariring and re- 
luctance of people to leave a disaster- 
stricken area was noted as prinre rea- 
sons for loss of approximately 500 lives 

Cameron, !ar., in 1937, which was 
struck bv a tidal vv-.ive. 

Seattle Airport Unit 
Sets Operator Rules 

Pleasure flyers and studeirl pilots 
may be discouraged froiir 0 |jcrating in 
and out of Scattlc-Tacnnia International 
Airport, Wash., under conditions being 
considered by the Port of Seattle Com- 
mission iir its search for a fixed-base 
operator to handle a large-scale aircraft 
maintenance facilitv at the terminal. 

In announcing that bids are Iscing 
sought from interested operators-vvith 
a deadline of todav tor replies— a 
spokesman for the commission, owner- 
I'pcrator of the field, notes that a cover- 
ing letter being sent to likely prosjjcc- 
tive firms including Siimple lease fornrs 
specifically vetoes a student living in- 
struction facilitv and indicates that the 
operator would be discouraged front 
catering to the plea.sutc fiver. 

TTie sitcccssfu! bidding operator 
would be ex|5ccted to handle line 
maintenance, instrument and ueecssorv 
overhaul, sale of fuel and lubrication 
and cqrripincnt for trairsient bu.siitess 
.lircraft and non-scliedtiled airlines. Tire 
aiqaort, which this summer celebrated 
its lOtli anniversary heretofore has had 
no fixed-base opcratinii. 

Under terms of the bid solicitation, 
the port eommi.ssion would reqrtirc that 
the operator erect and equip his own 
building at a site tentatively chosen bv 
the port-a 200-ft. x 445-ft- space nortli 
of the airport terminal building and 
adjacent to a taxivsav. 

Commission Vice President C, II. 
Catlander has noted that the port will 
not necessarilv enter iirto negotiations 
with tire firm submitting the Irighcst- 
percentage rental or minimum rental, 
but will place equal emphasis on experi- 
ence, reputation and proposed method 
of operating the new facili^. 


What 
makes a 
missile 
tick? 


At Raytheon, successful design and de- 
velo|jment of advanced missile weaiwns 
systems are the result of a closely knit 
team effort . . . the combined contributions 
of many engineering minds- And at 
Raytheon, Missile Engineers enjoy the 
exceptional rewards and advantages of- 
fered by its largest and fastest growing 
division. 

Location: Bedford, Mass. Suburban 
New England living . , . only minutes from 
Boston's unexcelled educational oppor- 
tunities. Relocation allowance. Pick your 
spot on the Raytheon team. Immediate 
openings for Junior and Senior Engineers 
with missile exjjerience in the following 

MICROWAVE DESIGN 

(Component and Antenna) 
AERODYNAMICS 
COMMUNICATIONS SYSTEMS 
DIGITAL PROGRAMMING 
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EMPLOYMENT OPPORTUNITIES 



Transistorized,” 
Engineers 

diTi-cJop the iiistnnnciif, 
hccniuc the expert at 
General Electric's /nstniweiit Department 


COMPLETE RESPONSIBILITY for amnll devices “you can 
get your hands on" — gyros, amplifiers, accelerometers, 
servos . . . for missile platforms, sophisticated airborne ap- 
plications. 


ADVANCE LEVEL ENGINEERING— broad electrical-me- 
chanical — electronic challenge, from instrument development 
to de.sign to hardware. 


CREATIVE DIVERSITY within one or among several areas, 
as you prefer. Design for military and commercial markets. 


PROFESSIONAL DEVELOPMENT through product appli- 
cations, government and company-sponsored development 
programs in world's largest measurements lab. 


OUTSTANDING G-E BENEFITS. PLUS the educational, cul- 
tural. recreational, and suburban living advantages of the 
Boston area. 


Select potiliotij also available in nuclear anil imiujtrial instrumentation. 



INSTRUMENT DEPARTMENT 
GENERAL^ELECTRIC 


FLORIDA OPENINGS 

FOR 

AIRCRAFT DESIGNERS 
STRESS ANALYSTS 

A PROGRESSIVE RESEARCH AND OEVEtOPMENT GROUP MAS OPEN- 
INGS FOR ENGINEERS EXPERIENCED IN AIRCRAFT DESIGN. AIRCRAFT 
SYSTEMS AND STRESS ANALYSIS. IF YOU HAVE A DEGREE IN AERO- 
NAUTICAL, CIVIL OR MECHANICAL ENGINEERING, OR ARE A 
GRADUATE OF A TECHNICAL SCHOOL WRITE FOR FURTHER INFORMA- 
TION AND TO ARRANGE AN INTERVIEW TO 
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AoUie«eme*U i*t Acido** 
at AVCO . . . ^ 

SCIENTISTS 

AND 

ENGINEERS 

Achievement is habit at Avee! 

A leader in the field of 
atmospheric re-entry, Avee is 
now providing significarst 
contributions to basic and 
applied research In Spoce and 
Missile Technology. 

Sopervi'jory, Senior ond Junior positions 
are ovoiVoble in these areosi 

• ELECTRONICS 

• MATHEMATICS 

• PHYSICS AND CHEMISTRY 

• COMMUNICATIONS 

• MATERIALS 

• FLIGHT TEST ENGINEERING 

• DESIGN ENGINEERING 

• PRODUCT ENGINEERING 

• AERODYNAMICS 

• APPLIED MECHANICS 

• THERMODYNAMICS AND 
HEAT TRANSFER 

Attractive woriing environment outside 
of mefropolilon Boston. The targe, fully 
equipped, modern laborolory is close 
la Boston educationol institutions ond 
eullurol events. The division offers a 
liberoi educational assistance progrom 
lor odvonced study. 

Forward your inquiry to: 

Mr. Richard Rubino 
Manager, Personnel Relations 
Dept. AW-II 

201 Lowell St., Wilmington, Mass. 


Openings for 

DESIGN ENGINEERS 

for 

GAS TURBINE 
ENGINES 

in Solar’s rapidly expanding 
gas turbine programs 
in sunny San Diego 


Solar has iiiiiucdiatc openings for 
Preiiniinary Design and Product 
Design Engineers in its fast- 
moving gas turbine programs. 
Several new contracts have been 
received for industrial, non- 
military applications, as well ns 
certain new military turbine 
development jobs. Tliis growing 
diversification has created expand- 
ing eliallenges and opportunities. 
Solar is a world leider in small 
gas turbines, having pioneered in 
their design and dcvclopincnC 
since 1945- The company lias built 
and sold more than 3500 gas tur- 
bines. Join in this e.xciting work 
now for a brilliant future. 

QUALIFICATIONS 

B-S. in Engineering preferred, 
plus at least three years e.xpericncc 
in gas turbine design- U-S. citi- 
zensbip not required (or some of 
the positions open. 


SOLAR SPECIFICS 

Soliu is a medium-sized company 
(2-500 people) that has been in 
the mechanical and aeronautical 
engineering Helds .since 1927. It 
is big enough to olTcr the most 
advanced personnel policies, yet 
smidl enough so you don't get lost 
in the crowd. Salary and perform- 
ance reviewed scnii-imniially, 
Liberal relocation allowances. The 
special profe.ssinnal status of 
engineers is appreciated .and 
recognized. A new 80,000 sq. ft. 
engineering building, necessitated 
by expanding research and devel- 
opment, will be completed soon 
on the edge of San Diego Bay. 

SEND RESUME 

Please send resume of your quali- 
fications to Louis Klein, Dept, 
E-441, Solar Aircraft Company, 
2200 Pacific Highway. Snn Diego 
12, California. 


SOLAR 

AIRCRAFT COMPANY 





LIVE BETTER, TOO! In addition to 
greater opportunities for personal 
achievement. Solar offers you the chance 
to live better in sunny San Diego. This 
famous resort area has the finest year- 
around climate in America. Cultural, 
recreational and educational taciiities are 
excellent. You and your family will enjoy 
life more at Solar in San Diego. 
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At IBM, scientists, msthematicians and engineers are currently engaged in many 
unique assignments in advanced physics. For example: 

1. Photoelasticity is being studied to determine strain propagation as a 
function of time in solids. This work is designed to clarify laws governing 
impulse strain waves, as well as to determine dynamic stresses that exist 
in impact and other phenomena. 

2. Fundamentals of the magnetic properties of materials are under study. The 
immediate interests are spin-wave investigations, particularly those re- 
lating to the switching times of remagnetization and spin-wave propaga- 
tion in polycrysfalline materials. 

3. Optical techniques, with organic and inorganic thin films, are being used to 
examine the properties of absorption phenomena in surfaces and substrates. 

You’ll find a wide range and diversity of career areas at IBM. Advancement 
is rapid, due in part to the demands of a constantly expanding program of 
research and development, and in part to a long-continued record of promoting 
from within, based on individual merit and achievement. Depending on 
your field of interest and on your abilities, you may work alone or as a member 
of a small team. You'll be given all the specialized assistance you need. 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 




EOUIPMENT WANTED ei 




BARGAINS! below wh olesalel 


FROM 

THE HANGAR OF 
FREDERICK B. AYER & ASSOCIATES, INC. 





SensatifiAol pricBi — E..ch<rell CHS Tap 

Our extensive Convoir program enobles you 
to buy these excellent aircraft substontlolly 
below our cost. For immediate details on the 
purchase^ lease or financing of any of 
these fine planes, call: 


Mr, Anthony Ming 
FREDIBICK i. AYER t ASSOCIATES, INC 
^50 Park Avenue, New York 1 7, N. Y. 
MUrroy Hill 7-1800 

WORLD WIDE AIRCRAFT DEALER H 



Tafada ..^TraMon 

j RemmRrt-t^rner 



OXYGEN EQUIPMENT 

SALES & SERVICE 

REGULATORS - MASKS - VALVES 
PORTAtlES a CYLINDERS 
TW SIXED INSTALLATIONS 

1# GOVT. APPROVeO REPAIR STATION 

ilEP AERO SSKSS.,. 


mm GCA RADAR SYSTEM 

Coiuplala Sandlx AN KPN*IB CCA Syi* 
lam Airway Canlro) Plus praclsion Ap* 
prooch Zara CalJlag TeUtdawa. As Usad 
by F.A.A. & TJ.S-A.r Lika Naw Carapl.tely 
Equippad Troilar Vcm 32S.OOO, 


Tolal WaighI Apx, 120 lbs. Sioiilor la SI?,- 
Pries PS Haw S7S0.00 par sal. 

RADIO RESEARCH INSTRUMENT CO. 


C>47'S FOR SALE DC-3'S 



CONVAIR 340/440 




0 AVIATION (Canada) 11 


HILLER HELICOPTER 

Modarnlzad UH12B with complete agri* 
oullural epray equlpmenl. Atlractively 
priced. Low time. 

EAST COAST AVIATION CORPORATION 




FDEEPOIIT SULPHUR Ci 


OFFICl.M, PROPOS.ALS 


Airport Operator 



WANTED-DC4 

Pan No. I0/25«B3 


Corporation requires 
Aero Commander— Cessna 310 
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Here’s how 
you can 

MERCHANDISE 

YOUR 

ADVERTISING 



Keep your sales, managtemetit and 
distribution people informed 
on your advertising). Circulate 
preprints, reprints, schedules 
and other material in these 
folders, and make your advertising 
dollars work over and over for you. 
Write tor Illustrated folder and price list 
Prcmolion Dept, . . . Room 2700 
McOrewdlill Publishing Co., Inc. 

330 West 42nd Slieet, New York 36, N. Y. 
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LETTERS 


The Ballad of AFMTC 

(Sung (o tile hmc ul (he \riiiffcii|)o(if Song) 
At ii tape nc call Caii.iicral, where the mis- 
sile men nil dwell 

And their gleaming badges shine on cs'Crn' 

TIici* live in concrete homes witli the gan- 
tries raised on high 

And the}’ always say tlicy’ic had a perfect 

\\’c are poor niissilc men who base 
gone aloft 

COUNT COUNT 

COUNT 

\\’e arc bold astronauts, who lunc now 
gone soft 

noun HOLD iioi.D 

Missile men blasted off on a spree, 
damned from THE Cape to Station 
Three 

Yates Have mercy on such as 

SCRUB SCRUB 

SCRUB 

From the blocVhoiisc at Canaveral, to the 
hleah ascension shore 

Fly the missiles with their nose cones fl.im- 
ing bright 

So tlie operations squadron, with its red- 
eyed scanners bold 

Can rccoser and Ixt home before the night 
\\'e learned to count at MIT 

oxF TWO Timrii 

But here sve count to a new- dcace 

TIIRFF. 1AVO OXF 

Martin and Consair all agree, they’ll 
live and die on BMD 
Range Safety Don’t pnll the 

GO . GO GO 

Col. L. T. T.syi.ob, 

Ms) \. I.. T.SYI.OK. 

M.s). R. F. Sw-ssrz, 

\1.sj. Ten McGrath 
U.S \F Nfissile Test Center 
Patrick AFB, Fla. 

Jel Engine Noise 

few years ago. the major United Stales 
airlines emliarked upon a campaign to in- 
troduce commercial jet asiatiiin to this 
country. During the course of this cam- 
paign. they repeatedly assured the public 
that the jet aircraft would not pose a noise 
problem for the airport communities. Thus 
assured, the Los \ngdes city ofBebK ohiig- 
ingly implemented plans to modernize the 
L.\ International .\irport so ns not to im- 
pede progress. 'Ilic jet age is nosv almost 
one year old, and the following situation 

Tlic residents of the airport communi- 
ties have discovea-d that, not oiih is there 
a noise problem, hut the problem is of such 
sevetitv tliat it has become virtually im- 
possible to lis’e in the nomial manner within 
their homes. Appeals for relief made to 
the City of l./)s .Angeles, operators of the 
airport, the Federal Asiation .\gencs', and 
the airlines have met with little or no ac- 
tion, Tlie airlines, having created the ptoh- 


of iM rfnilfrM an lltp ixsup* rninetl in ihp 
niagnsinp'x ptUtoriul columns. Atlilrrss 
tetters to the Efiitor. 'iriation Week. 
330 r. 42m/ fit.. AVir York 36. \. V. 

gice n genuine itlentifieotion. We tciil 
n/ H'riters tvill he trilhhetil on teijiiest. 
1cm, have further contributed to its scserily 
by refusing to operate these airliners in a 
manner which would minimize the effects 
of the jet engine noise. Specifically, they 
have been indifferent toward maintaining 
niaxlimim altitudes during landing and base 
persisted in making easterly takeoffs dirceth 
O'-er tesidential areas whenever it suits their 
purposes. 

The following plan is proposed to al- 
leviate the sufferings of tlie residents of 
these comiiiunitics. Tliis plan is intended 
to shift the burden of this noise prohlein 
where it ptopcrly hcloiigs: namch, on the 
airlines themseh'cs. It also attempts to pro- 
s-ide a strong incentive, which is presently 
lacking, for the airlines to find a permanent 
solution to this ijrnbicm. 'Iliis proposal has 
the advantage that it does not require a 
change in the airport location or in landing 
and takeoff pattenis. docs not comproniise 
safety, and ran he readily implemented. Tliis 
])lan is as follows: 

1. \ masimuni pennissihle noise les ci re- 
qiiiremc-iit for residential areas would be cs- 
tahlislicd. This would be in the form of a 
decibel rating, utilizing a noise scale which 
is suitably compensated for the estra amioy- 
anre created by the peculiat characteristics 
of the jet engine. Idcallv, this les*el would 
be established and enforced by the F\\. 
Howcstr. In the ahsenee of action by this 
bods, a similar result eniild he obtained hv 
legal means initiated by local and counts 
govcnimcnt or ptisate cis’ic groups. 

2. The aiilhics. to meet this noise require- 
ment, assuniiiig the fontinued use of U\ 
lutemational .‘Airport, svould have to in- 
shill effieient noise suppressors. These noise 
suppressors can lie readih designed and con- 
structed at the present time, provided tliat 
the perfoiniancc of the jet engine is per- 
mitted to be eoniproiiiised. The noise sup- 
pressors presenth- emploscd by the airlines 
arc efficient oiih in the sense that they do 
not materially aficct engine perfomiaiice. 
Uufortimatcly. they do not matctially affect 
engine noise either. 

Tlie coiisequaicc of reducing the per- 
formance of the jet engine is that the take- 
off paiload would have to be somewhat re- 
duced. In other words, passengers and/or 
freight capacity would he reduced. This, 
of coutsc, would reduce airline revenues 
and increase operating costs: lioweser. it 
seems onlv teasonable that the airlines as- 
sume this’ butden. as they arc responsible 
for the problem. I'ossibly they could be 
somcwliat compensated lor this by increased 
jet surcharges. 

Tlie alw'-e propo.sal, though written spe- 
cifically for the L.\ International .Virport. is 
applicable to any airport. It elearl) and 
siniplv shifts the ctiiisequenccs of the air- 
lines’ actions from the cili/.enrs back to the 
airlines. Furthermore, it provides the air- 



fields. Lawrekce Miciicls 

Inglewood, Calif. 

Roc ket Packs 

Referring to the Oct. 26 edition of .Avis- 
Ttox W'iFK. p. dl, subject ".\erojct, 
Thiokol Dc'-elop Rocket P.ieks”: 

Since 1 am in the midst of designing and 
deselopiiig a one-man helicopter using hv- 
drogen perosidc rockets at the tips of the 
lil.ides ,ind a similar hvdrogen perovide 
rnekot .issht for personnel, I was quite in- 
terested in this article. I believe tliat both 
these two fine cmiipnnits would still ap- 
preebte their trademarks affixed to their 
corresponding products. Should not the 
description referring to the picture at the 
left apply to the picture nt the right, ami 
vice versa? S. K. IIfiss, .Associate 

Scientific Consultants 
Philadelphia. P.i. 

(The answer to (he question is yes. The 
photos of the two systems were acciricntally 
reversed. — Ed.) 

Shortest Delivery? 

You nienfiemed in a recent publication 
that perhaps the shortest airplane delivery 
flight c\cr made was made by Lockheed 
-Aircraft Corp. when they delivered an 
Electra Prop Jet transport to Western .Air- 
lines at the Los .Angeles Airport, some 10 

I believe we hold the shortest delivery 
ever made, A' heii Loekliced deliscted our 
14 Connies, thev just taxied them across the 

Can j'ou top this? 

DouoLss S. Di'I.y 
M anager. .Aircraft Sales 
Tile Filing Tiger Line, Inc. 
Burb,mk. Calif. 



A model for every mission 


LFE pioneered the development of fully automatic, 
self-contained, lightweight Doppler Radar Naviga- 
tion Systems. A continuing research program has 
resulted in the design of systems for every type of 
aircraft . . . from helicopters to supersonic jets . . . 

with a model for every 
mission. 

For example, LFE pio- 
neered the Doppler system 
which provides hovering 
mode, vertical rate, and 



the low altitude performance required by helicopters 
in Anti-submarine Warfare. For Airborne Early 
Warning Aircraft LFE designed the system which 
employs ERDR (Earth Rate Directional Reference) 

. . . a North seeking compass system accurate to 
better than 0.25°. And at LFE, Doppler-Inertial, the 
navigation system of tomorrow, is a reality today 
. . . another pioneering achievement resulting from 
LFE Leadership from Experience in avionics. 


Icmdership from Experience 

LABORATORY FOR ELECTRONICS, INC. lO” commonweaith avenue • boston 

ENGINEERS — LFE offers o.rlsloAcljng Opporlunilies for employmenf 
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KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGHETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STAtOS, POWER AMPLIFIERS, GRAPHIC RECOROERS, RESEARCH AND DEVELOPMENT SERVICES 


Varian has become the worBfe leadsr in the development and production of 
microwave tubes. With a greatl y escpanded wave tube team and larger man- 
ufacturing facilities, new tubes t&c adt^nced applications are being offered at 
an accelerated pace. Froaadiie smSl XsBand BWO’s to the megawatt TWT, 
there is a Varian wave tube to meet your requirements. 

Over lOO Varian Klystaens and 
Wave Tubes are pictured ami de- 
scribed in our new catalog. Write 
for copy — address Tube Division. 


VARIAN associat 

PALO ALTO 22,CALlFO^N I A 
Representatives ihruout the vrorld 


VA.125A 


B TWT 


VA-125A. B TWT 


2^ to 3.2S kMc 
2 mggrrwriiJt p««4( OUlpUt 

8.2 to 12.4 kMfi 
12.4 to 18.0 kMc 
2.6 to 3.4 kMc 
1 6 k w pfi ok o utput 


VA-16I BWO 
VA-162 BWO 
VA-128 TWT 


VA-161 
V A- 1,62 
BWO's 




